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FOREWORD 


This report is one of a series written by members of the Solid Fuels 
-ission to Germany describing wartime developments in the mining, preparation, 
and utilization of coal, The mission was organized early in 1945 under the 
e.spices of the Technical Industrial Intelligence Committee, which cooperated 
«th a counterpart British Committee, Engineers from other allied countries 
coorerated in some of the investigations. The Solid Fuels Mission operated 
utes the direction of a steering committee headed by Dr. C. J, Potter, 
ivsuty solid fuels administrator, The rersonnel of the mission consisted of 
rE, PF, Yancey, in charge, J. We Buch, Thomas Fraser, L. L. Newman, and L, D. 
vcoridt, of the Bureau of ilines; H. H. Lcewry, Director of the Coal Research 
~woratory, Carnegie Institute of Technology; H. J. Rose, vice president and 
Urcctor of research, Bituminous Coal Research, Inc.; and F. He Reed, chief 
cremist, Illinois Geological Survey. 


Over 50 reports were written by the members of the Solid Fuels Mission, 
vnese and microfilms of supporting data obtained in the course of the invest- 
-cations are on file at the Bureau of Mines, iiashington, D. C. where they are 
available for voublic examination, The Office of the Publication Board in the 
vepartment of Commerce is prepared to furnish photolith copies, photostats, 
cr microfilm reproductions of all declassified reports. A Bibliography of 
scientific and Industrial Reports is issued weekly by the Department of Com- 
=srce, Office of the Publication Board, and is sold by the Superintendent of 
Jocuments, Government Printing Office, Washington 25, D, C., on a subscrip- 
tion basis, An initial payment of 10 dollars will provide for approximately 
7 oonths, and subscribers will be notified when additional remittance is 
necessary. All subscriptions will begin with volume 1, No. 1, unless ordered 
ctherwise. The Bibliography covers all materials and subjects and gives 
instructions for obtaining the desired items, 


The reports of the Solid Fuels Mission relate to the following general 
subjects: Mining methods in the Ruhr district of Germany, with special ref- 
crencé to mechanical cutting and loading equipment, pneumatic packing, and 
Jiesel mine locomotives; activities of industrial research laboratories 
Supported by the German coal and coke industry; coal preparation in western 
“rope; low-temperature carbonization processes; metallurgical coke from 
weakly coking coals; low~ash electrode carbon from coal; new developments in 
tne production of metallurgical coke and the utilization of gas and byprod- 
ucts; briquetting brown coal and bituminous coal without the use of binders; 
recent engineering developments in gas turbincs and steam generators, with 
special reference to use of coal; German coal-fired heating and cooking stoves; 
and the commercial extraction of coal with solvents for production of synthetic 
liquid fuels or chemical products. 


Numerous reports on the activities of German synthetic-liquid-fucls 
Flants and the plants for the production of synthesis gas from solid fuels 
aré available in the same office as the Solid Fuels Reports, 


It is planned to publish in this series of Information Circulars the more 
inportant reports or combinations of reports prepared by the members of the 
Solid Fuels Mission, A similar series on synthetic-fuel activities is being 
Preparede 

Arno C, Fieldner, Chief, 
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Standard sieve sizes are expressed in meshes per square centimeter, 


400 meshes per square centimeter = 50 mesh per lineal inch, 
10,000 mesnes per square centimeter = 250 mesh per lineal inch, 


INTRODUCTION — 


1, Objectives ....... alae eee shen, SS, cae 


A study of. coal-preparation, practices in western Germany was aimed at 


three main objectives: First, to discover any technological or organization: 
developnents, that, might be of value to the arerican coal industry; second, t 


oe ef @ ¢ 


@egse@ae 


that were particularly adapted to the synthetic~liquid fuels industry, Gerr: 
experience, in the last=named field might, be of value in'the, selection and pre 
aration of American coals for conversion to liquid fuels, : 


2, Method and Scope of Investigation | 


. To facilitate rapid and thorough coverage of technological developments 
in the field, a preliminary survey contacted the equipment manufacturers and 
plant builders, who service the coal industry, This is.a very small group of 
highly specialized firms that dominates the coal preparation-plant developin 
and construction field, Through the engineering staffs of these firms and t- 
specialists of the Bergbauverein now in the employ of the North German Coal 
Control Agency at Heisingen, Essen, contact, was established with operating 
plants embodying new developments of promise, so that further field work ccu 
be concentrated on those plants, The. plants were studied usually in company 
with technical representatives of, the designers and buildors, : 


SUMLIARY 


@@ we. eer & ae ¢ e¢ 6 


The coal-preparation industry in Germany is organized very much as in 
America, in that the erection of new plants and extensive alterations are 
generally handled on contract by specialized equipment manufacturers who als 
control very largely the exploitation of new technclogic developments, 


The dominant washer is the jig, which handles 87 to 88 percent of. all 
the coal washed in the Ruhr area, General plant engineering and design does 
not appear to be as well developed as in American and British practice, (cr 
pared to our conditions, at least, the plants are very large and overstafft4 
in relation to through-put. However, there are some individual items of 
equipment and techniques that may be adaptable to advantage to American prate 
tice, Fine coal jigs (both with and without feldspar) are used almost tc Wy 
exclusion of other methods for coal under 8 mm, or 10 mm, top size, except 
dust under 0,75 mm,.is conmonly handled by froth flotation. 
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_ In the preferred plant design, the 10 xOm, size is, dedusted before 
washing. This appears to be very advantageous in the subsequent dewatering 


of the coal ‘and clarification of the watcr., - | 


,, Special Techniques and Devices 


Mechanical developrients that may. be new in part include dedusting devices, 
flash Uryors, conveyor dryers, the resonance screens, froth breakers, and anti- 
treakags loading devices, : | _ 


In the field cf special preparation for exacting war uscs, the Germans 
devised several intensive coal-purifying methods embracing (1) nultiple-stage 
froth flotation, (2). controlled heavy-suspension separation, (3) electrostatic 
separation, (4) atid extraction of ‘the. ash minerals, and (53 tar-oil extrac- 
tion of the coal matter,’ These methods were applied with widely varying suc- 
cess to produce very low-ash ccal to serve as a substitute for other carbon 
taterlals not available to the Germans. . Some of these processes might con- 
celvably be of use to us ultimately for production of lcw-ash..coal for such 
uses as electrodes for the aluminum industry, for carbide and carborundur 
industries, for sugar-refinery carbon, and activated.carbon. 


«GENERAL ORGANIZATION OF THE CCAL-PREPARATEON INDUSTRY 
de General Preparation Practice - _ - 


The jig washery is thepredominant type cf plant. for the preparation of 
general industrial coal. Both air-actuated and mechanically actuated jigs 
are used extensively in. current practice. The; piston jig box of Coppee type 
is much nore popular in Europe than in.america,-where the mechanical jig has 
generally been considered obsolete (except. in the anthracite region) since 
the introduction of the Baum type in the early thirties. 


Probably the most striking feature..of German practice (and continental 
Practice generally), contrasted with current American practice, is the wide 
use of jig wash boxes for fine coal. It is standard practice to wash the 
fine coal of 1Q x Om, (0.39 x O.inch) or 8 x O.rm, (0.31 x O inch) sepa- 
rately on miltiplc-compartment’ piston jig boxes, in some instances with 


“eldsper on the screens of the prinary washers but generally with a natural 


ere er» F&F wes © ® * & @ 


“oillery power-plant or other ‘Idcel ‘ise, the “crushed coarse middlings is 
“lverted to that use, ae a 


The leading plant builders favor thorough dedusting of the fine coal at 

, Pproxinataly 4 mm, before washing. The development of aspirator dedusters ; 

“S &eatly facilitated this. practice and.has led tc a revival of interest in 

si a drainage of fine coal ‘as well as in the dedusting practice itself, 

a ete removal of the dust not only improves the performance of the washcrs 
also greatly increases the rate of drainage of the washed product. There 
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is now a trend from centrifugal drying back to bupker drainage. Both Klockn:: 
Humboldt Deutz A. G. and Westphalia-Dinnendahl-Groppel A. G. have introduced - 
effective aspirator-type, dry, dedusting systems, and the leading plant 
builders are introducing specially. ‘equipped draining towers into their washer: 
designs. a 


Most effective dcdusting is obtained by following the aspirator. dedusier: 
with rinsing sieves that remove the last cof the dust from the 8 x 0.5 im. raw 
coal before it goes to the jigs. High-speed horizontal or néar-—hcrizcental 
short-stroke shaking sicves are used for this service. ‘ith half millineter-- 
wedge wire cloth, these sicves will handle 8 to 10 mi. top size prededusted 
coal at the rate "of about & metric tons per hour per square meter cf cloth - 
(C.8.net ton per square foot) and deliver a feed:virtually free of dust under 
0.35 mm, and less than 1 percent through half millimeter. This practice 
. simplifies clarification cf the wash water; pene new designs incorporate 
| smaller settling cones and thickeners. 


The half-millimeter dust is stappe raw, mixed with the washed fins, ic 
cleaned by froth flotation, as conditions may dictate. At the representative 
plants visited, dry dust was used in the raw state, and only the Sauer fron 
the rinsing screens was sent to-the flotation plant. 


The technique of jigging fine coal is well-developed in Germany, and the 
adaptability of this system to American practice might .well be considered, 
particularly for use in conjunction with tables or launder washers, as these 
machines operate on a stratification principle that is complementary tc. the 
fundamental jig stratification, 


| The German and continents1 coal-cleaning industry has not made use of 
concentrating txbles or rising-current classifiers. The Rheolaveur jn modific< 
form has been introduced in 2 few instances but is not popular, 


An estimate of the breakdown of tonnage between the different types of 
washing plants recently operative in the Ruhr was furnished by Dr. Horman 
lieyer of the North German Coal oe oie is eee eoetae in table 1. 


TABLE 1. - Recent coal-washing practive in the Ruhr 
! 


Rotor, e Porcontages of 
e of washer ‘ total tonnage 


Jig Bete dy seers esos eeeeeece suk 87 to 88 
Heavy-~nedium WASNCYSeccccccecccececee 8 


2 to 


Dr ClCANCTSi6bskbs sees eee ewewe 


‘These data do not include the fincs of flotation size. Of this matcricl, 
about one-third is cleaned by froth flotation, and tworthirds receives no 
special treatment, 


: The dry cleaners are of the pneumatic shaking-table. type and are reports: 
to be used only for treatment of fine anthracite for briquetting. Small dry- 
cleaning plants are operatcd by seven anthracite PnORenne and four briquetti: 
plunts. 
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Figure |. - Tentative standards for the 3,200 mm. two-compartment wash box. 
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t, Jig Wash Boxes 


In the coarse-coal category (sizes larger than 8 mi, (0.31 inch) or 10 
rm. (0.39 inch), washing practice at commercial’ plants is much more uniform 
than in the American industry. Lump coal larger than 80 mm. (3.15 inches) 
is screened out in the head house and hand-picked dry on rubbtér-belt picking 
bands. 

The 80 x 8 mn, (3.15 x 0.31 inch) size is commonly separated into two 
crades for washing, either at 30 mm. (1.18 inches) or at 25 mm. (1.0 inch), 
cnd these two sizes are washed separately whether the washing is done in jig 
tcxes or heavy~medium separators. 


Wash=box sizes and general construction features have tentatively been 
standardized by agreement among the manufacturers, Figure 1 shows the stand- 
ard dimensions of the 3,200 mm, two-compartment box. The specifications set 
up in the table of figure 1 are transcribed, with'the corresponding English 


captions, in table 2. _ 
TABLE 2. - Specifications -of jig boxes of figure 1 
Width, 3,200-mms (10 ft. 6 in 


Lehgth,} For coarse 
- coal 


For fine coal 
and rewash 


iffective area, in square meterS..ceccoee [ 5,500 10.0 
» 600 12.3 \ 
- ges ‘ tenes 7,700 14.6 ; 
alr consumed, in cubic meters per minute.l 5,500 | 15 (25) 
ik “1 6,600 | 18.5 (31) 
re ot reses 7,700 i. > 5905 22.5 (36.5) 
Ictal Weight, in kilograms, cast-iron °’° F i ee 
designs... COeoeoeooeererseeeosore Seeeaueee es! 55500: ‘ “£7,150 26, 900 
~f 6,600 | 32,200 | 32,000 
| 7,700 |* 35,500 | 35,300 
ictal weight, in kilograms, steel design.. [ 5 500-.;> 23,150 23,000 
“{ 6,600 ; 27,600 | 27,400 
aa 7,700 | 30,500 | 30,000 
nelght of hutches, in kilogranis...JJeceee 5 *5,500 | 3,200 3,200 
a | oie 6 5600 2 b, ,O00 | 4, ,Q00 
: Bete ; oe a ’ - © eves ° “It. °7,°700 ele @ ‘. ,800 4,800 
nater content of box, cubic meterses.seselt “5, 500 | "42,00! 42.00 
| +++ 6,600 +--+ + 50,00 | . 50,00 
patie . 00 : 00 


00 sles. 


Navy; wash Boxes that characterized ‘the Americaniaation of the Baum jig was 
ict paralleled on the continens, Many -of ‘bhe present plants are. equipped with 
“asteiron boxes, but the modern practice is to fabricate the bodies of stecl 
plate by welding. 
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German jigs are generally equipped with automatic controls of the float 
type connected to the slate gate-operating mechanism. A modification, of fnis 
device developed by Schiichtermann and Kremer-Baum A. G,. articulates the float 
movement also with the air valves, so that an excessive accumulation cf slat: 
brings about a corrective increase in air impulse on the pulsion stroke. _ 


The. same company is now studying the relationship of. stroke period anc 
phase characteristics to washer performance with a yiewto developing more 
effcctive use of the jig stroke, such as has been featured by ths research ét 
Battelle Institute on the phase characteristics of the air-actuated jig 
stroke. 


Typical data on the through-put and performance of a German Baun. jig 
washery are presented in a table assembled from data provided by Dr. Ernest 
Dupierry, director of Schuchtermann and Kremer—Baum A. G, These detaare 
presented in table 3, They refer to the flow shcet show in figure 2, 


TABLE 3. ~.Some operating data‘of a jig washery in the Ruhr 
(See flow sheet, fig, 2) 
. te Prescreening 
"Water, {_ Solids 


* ‘gallons | Tons 
Reference No. and name of operational ste ‘per min, : 


1* | Feed to screen, 80 x O mn, 109 
'« .| Middle, 25 x 10 m, (1" x 0 30" )evvecnccce: 65.0 18 


| Coarse coal, 80 x 25 mm, (3.15" x 1"),...6/ | 91.0 « 25 


| Fine, 10 xO m, (0. 39" x ese caetauie : 208.0 : i 


' Total TOAUCTS s cees 0000000000800 OT ODO -* § wees, 0 .i.. 10 


il. Borer e of nut coal 


2. |Jig for coarse coal 118 sa. ft, li square ; : 
| meters, screen area. 
| Feed to jig, 80 x 25 diiscucatecewetce : a 028 
(Transport WALED) wcvcedecuinee ese wee seer! 
(Under Wailer) <6 ses eewreeewesesseeese. 1 
ns Washed coal and SPUPTY secs oe ese boca 
LAL OGLINGS 6s. sseeee Wer essses oeeeneee ses 


RGLUS Cicedw eee seee 6 wew eeGiee bese ewes 6 


| 
| Total PRODUCTS 656co-de babedes O86 seare sess 2,028 ' 91.0 | 100, 
iCrushing and sizing middlings eee aos eee 


Middlings screen: ; 
he2 | 650) 
EY 


ae x 10 Us aececesssscccenssescavcees 


* Numerals refer to machine numbers on flow sheet, figs. 2 
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Figure 2. - Flow sheet of a modern coa 
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TABLE 3. — Some operating data of a jig washery in the Ruhr 
-(See flow sheet, fig, 2 Conttd 


| ae: | Water, | Solids 
dite ter God. cosets. 2. 06. ~~), gallons ; Tons | 
Refercnce- No... and name of operational ste min, . per hour * Percent 
5 1 Jig for middle coal, 118 sq, ft. | 
| Raw coal, 25 x "10 mn. (from L)easeeee| | . 65.8 | 94.0 
Crushed middlings, 25 x10 m, (fron Mate fe a eee, 
6,0 


528 


Transport WAGE oe cece cdecrocsceveossece 


Sentancnssutereinanmentintvalebany gs 1 hea 
| Under MStEE as ¢b nexteunaarcaednantaiees 

| 

| 

! 

i 


ee ! 
Total feed to UiGsrassenseresanseseee | Asie ae (0.0 } 100.0 
Washed coal and Slurryyeecvcvvecweeee: + L063. Shed + “FBe0 
AMAIA cs pea whvsadwiidannbidekeon’. 4 | 5.9 | 8.0 


ROLUSOd si vecicekawsaens ao ei asaweck ees t 


Total GOUCUS 665 nhes oun bbs beeeabiene 1 6 2 es 


III. Sizing and loading nut coal 


. 
. 
ae oe: 3 


ot sigine screens 


Coarse washed coal (from ZShkececssccece bi ee 60.0 | 5240 

| Middle washed coal «(from 5)es-orete'etet ete L683 . 540 | 480 

Total coal and: WA. TOF c'e%etetectetets ete%e ‘ere reteten | 70 : QO , 100,0 

| ~--—SizZed coal: to- loading Pi CP ase 2 i 106.0 932 

| Slurry to Sete Lexbhieacnon 3.681 7 O 6 i) 

TOUEL» os enh ewe esecece or ‘TO O O 
< | Loading screens Seve seerruenanssae cerererrsy | 
i Coal from bins (T)eveeeseceerceeseee | "22 *y 106.0 | 
3 - Spray water on SOrediHSe' ese cesses eee foo QLL | | 
Total to screenOsccdveeteroeeeet ease’ A ce Mego Peis. 106,090 ! 

| Coal loaded to cars (Deveereserverce | = 26 | 103.0 


Degradation to track sump (lO). escece 20 


Drip water from refuse binSeccceccces 


10 - Nut-coal track sump - ee 1 ee ce <a 
Feed from loading s¢reeris ; (BYivseseed, 207, 206 | : 
Drip water from firle-¢dal b?ns (25) «| 113.—C( 
| Drip water from middle-coal bins peed P0o i a 

Total feed to SUMPs J scceseccccscisgey’* 328°: 2e0__: 

li ;Nut degradation dewdtering “ ‘"'''c''° re eres 3 | | 

s ex .. Screen. From: Escceccccocecceenedscete | 328 | 226 i 

; Underflow to te ee Fists éeteeve sat a a | 28 ae 6 
2 j;Slurry:tank (degradation sump)>+ — —— te 
a. Water and slurry (frotm-6)sasessvoeese: 3681. 8.0 
! - Underflow (from Ll) sesscsccesccssegaads: 1326 .  2e6 | 


Total to slurry tanks ccccccccccscccves ce ae ‘ ise e : 

! Dewatered slurry by-elevator La eres Sa . =°%6 , 

| Overflow water to clarification: hipaa 

| Bee eye ual occas nese: : O06. 
Total products. ; + 
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TABLE 3. “iia operating data of a jig washory in the Ruhr 
f~i. , 


_——— ‘omge 


we steep sate re ~*~" (Sea. “low. shoot. fig, 2) (Cont'd 


~~ + oe eee sk te 


= iv: Fine-coal dedusting and desliming 


en y Watery; Ju. bi. 2 
ei os eee we owe gaitons i. pone > 


ly | Fine coal icausten sete ree aan . a aeT PON a 
Raw 10 x O mn. sia, tice Dransionnasyse ane eo wut es 
Dedusted product. to deslining screen. speeereas | ane ae | | 
“2 ” : : a ee Te ee ee 166 is 
pa Diy: dust to classifer, )6saecccccoeste | ame OG 
. Total products ee. © 070° 0,0, 0.0, 0,0, 0.00 -010+0.0 -00000 > » ; 


cent 0.5 x.0 mm dust. in feed and deduster | 
performance at 4 percent moisture of 80 : 
percent removal of dust with 16 percent of | 
| oversize in the dust roduct. - 
15. | Desliming sieve = = .e..e.. yey 
Feed coal from dedusten. Gi ouckn, | ot 
Transport water, CEOS OMe Se OMOMeeewes | 994, ‘ | m 
Spray water, GAPE cs nenntess si needeeen | ed 
Spray water, Rapin nca tanned $1] 


aes ‘heh Tere estimated on basis of 2105. pers, a oy | , s _ : 
i 


o-&-6 6 2: 8 Oe Se oS 


| Oversize “dbaldined Coal 10x Cue Tithe ; 
| to jig Soy eaetesenabadietnn deals) 


Through product raw ‘slurry and water 
to cones (19) ee seeseneseres sng heise | 


~¢@ @ @ @ © & @ 


2 : 
aria 


T Calesues eos eeosecee SERS E 


Fine-coal jigs, 2 @ 131.4 = 262, 3 Sq. 


ee Se, 8 ae eee ee. oe 


Deslimed raw coal (from Be hacaseee ex | er | | "148.0 | 
rry tank | ee 6.6 
‘Transport Witellsisensseeeserossseoes ae i: a ! | 


Washed coal and slurry to ee 
Middlings to rewash jig (18 )ecesccees 
ReLUuseecesecocseenc.qnaassescsecconcs 
Total oe 
; Rewashing fine coal, fine-coal rewash. J1gs | eet | 
| 96 69esqe. ft. | | | | ! 
| Middlings from Hiecokt jigs (7D) eee ae Ss 
| 
; 


is 


Transport WALEL eccecccenacrenrsenccee. 
Eines, 10 x 0,.7.mm,, .fron. erushed | nut, os i 
middlings screen me 
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TABLE 3. - Some operating data of a jig washery in the Ruhr . '.-' 


~ Transport WATECreeveceseqoceceeesecoce ' 
Underwater eseccecveseseceesecsseenses| 
: Total ‘feed to rewash 5 cA ee ere 


Washed coal and slurry TO ZOsccccvecs | 


7 ee @ Et BI Bis wt ae aga Aa 


i = 
jig Fe aang TOR EBERT ae & = gyre 
Transport WATE oeacccccsecerscscceene eh.O - 
Crushed middling’ from middle coal jig ,. 4 | 
‘Daryeeeveddcvcceveversorsesseessse sy. a re } 505 | 
Menanart Waterss ie iivccswesecasedeses 110k : 7 
Spray water, dirtyeessescoscssseseses, 06 ! 
Spray water, . CLEAP Seis eect cece eee. ae , | va 


wees £660 £6 -SCE6GNs saves coc cweseeew (oO } 

25 x 10 mm, size to middle coal jig 5: id: Le2 
10 x 0.7 mm, to rewash jig 18ece.eece | 
Pt ae x O mm, to settling eae: |: ae eee 


Vil. , Dywstecing f {ne washed coal 


20 Fine-coal dewatering siéves 
Coal and water from fine-coal jig 17. | 

Coal and water from rewash ‘he Ibecce.) Fad 
Wash water, ‘cloatscccocacccccsssecces | 

Total to a eeiligse 3 ces Coes eae 
Dewatered fine Coalecsacccressevesveo | 
Underflow slurry and water to 2ledsee 
Total screen rodUCtSeesseseseeeees 9 


_ VIII. takai ela ei eaten and. sludge recovery 


Washed=coal water preclarifying cones: 21 
Qverflow from Slurry. tank d2eseeunnss f 
Underflow of finercoalL dewatering ) 


sieve it ee ee Pe ee ret re ts a ee ee ; 
Total feed to CONES cc qnscccovetvccces } 
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TaBLE 3. - Some operating data of a jig washery in the Ruhr 
* (sea Plow sheet fi 


Water, oclids 


oo, a 7 gallons ; Tons 
Reference No, and name of operational step: per min, per hour-| Percent 
4, thickened slurry to pump sump (22)...¢ 97 12.17 , 
Overflow Watcr and slime to clarifica-i"°°’°"°") 

| | tion Daal oe vice eo saee | L 6.1 

if To 1 products ERVUERULTEALAREREREER EE Ee 8 S 18,2 
24.; Slurry sicves na 

: Thickened slurry’ fron “pump - ‘surp rey ‘i "oT 12.1 
Clean spray water. oer, See is oak ° ‘88 -* 


| 

| Dewatered coarse BLUE 5% saws e'e deine 5: 9 565 

| Fine slurry and WALCTeececsccesesessee 1 6 | 
TOULLs sce eee eee Cnr eee 18 

Fine-coal draining towers 
Dewatered fine coal.from sieves 2Q.ece, .. 
Coarse slurry from glurry sieves 2hecel.. 
Total to LOWES co cvccceccccccsccccccces: 
Drained washed coal.(9,0.percent. [7 eae os 

ROLStUre)seesessvesererssvereoereeenel 50 | 126.5 

Drip water totrack sump.10 eee e nu i 


2) 


*s@@adee 


oe | IX, . Dewatoring. sidaliogs and refuse 


26 Widdlings—drainage bins 


@eaeoe 


a Washed middlings from rewash jig 1.44) 13° | 

te _Drained washed middlings. (12. percent i | : 

| MOLStULe)secsseccvenecereccsesoreree| : 5 | 925 | 
i | 


Refuse draining bins 


wee 


| 

7 Refuse from coarse coal jigs Deedetece. ~ 6 1 25.0 
Refuse from middle coal jigs Sewsccves, 5 | 10.0 
Refuse from fine coal. jigs. LTesecceece 1i | 12,0 
| Refuse from rewash jigs l8ssscessesees: 3 | 329 


Dewatered refuse (8 percent, ee. 18 


hiain thickener and clarifier 
| Fron washed-coal water-clarifying | 
~ cones Pa re rr ee ee ee eee sere 7,751: 
| Underflow from slurry Sieves 2hesescoe | 176 
| 
! 


ON O% 
° 


Overflow to wash-water ‘Stcrage tank 28: 7,788 . 
1 . | 


Thickened Sludge to flotationsse.es. soe. 
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TABLE. 30 we Some operating data of a ig oe in iene Ruhr 
ue flow. sheet, fi e 2) (Cont'd 


- XI, Distribution.of.wash water _ _ 


Solids 


Water, 


transport water to move fced to coarsc- 


coal jig Zovcccccccccccccccsscecsssssere’ ©: 726 a @ | 
|Water introduced under screcnse.eccecessee | 1,302 | 
| Transport water to carry fect! to middle: - oh ‘ | | 
coal jig en iin Aen mer 528 | 
Water introduced under screcnsy’s's's's’s’s esse | 1,162. -! | 
: Spray water tc fine-coal’ tesliming screen ! | 

15 eee sib wok 5 a eee ee eee ee ie bee 176 | 
| transport water to move feed to fine~coal - ves | | 

jig Li] geesv0 eeeescecseceseveceeseceiveses 792 | 
‘later ‘introduced under SCreenSeecenceecces | 1,945 | ! 
‘Transport water.,..crushed middlings .2.ta..,J.:...... , : | 
| screen Uae a7 ae deuien suede mcedeses seas eT ee | 
‘Transfer water, crushed middlings 5 to es ; 
screen Le Saee sees ee een ee wee bee eel os eees 110 | 
‘Spray’ water to crushed-middlings.screen.4./... 66 |. : 
| Transport water, fine middlings to rewash | | 

- jig Urry er rer rrr rie rT cre ee er ree a 66 | | 
; Transport water, crushed middlings to jig | | | | | 
LG wi waaas cia. stewie wo obese 6 acces We beeaee we | ed 


iWater introduced under. jig SCTCENS eoccccee 
Tota alurcmuion siete ins susiesul caeacese a 
_Prededusted slurry clarifier. . ! 
Water and slurry from predesliming 7 | a | 
’ sieve D5 ckisobes eesueeiesess eenaesuen, Aon c0: ; 17.6 | 
Water and slurry from crushed, mide... | | 
. dling SleEVE hecevccoveces © “© 010101010 4040,6,0. 
Total to. CONCS o.2 0 oe eee w 0-0 0 0-0 -0.008, #40 000,0.0@ | 
Transport water returned to desliming | | 
sieve Bee ne eee ee 994 | 
Thickened SLUABE oe we CTH TCC CT COO Ce ROO 
Overflow water to thickener 29.cccces | 


Total sssssesssessssscisissdisssssdoes 


a i cea eS ee eS ee ee 


. ro et ge f 

ar ae 
“Overflow from settling ‘cone ]9.ccccee . "176. | 
on Thickened SIVGECs 66S Ses 6 ses bbeenwae eye te 26 | . “hel | 
Clarified WAtEMssesssosscosocsscoses clave | 


| 
! 


R99 Be tf | en oe 


Google 
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XII, Flotation of sludge 


pietage ae cs were 


Reference No. and name of. fe} rational eke 


30::| Flotation: machine 
- Thickened sludge. from main resid 


C5666 0 Seew S406 60s se eeee wee epekcn e 


Thickened sludge from. predegliming 
fine coal LD seas eede eee eee GN eon cees 247 
Thickened sludge from.outside. thick. J.. 

ener CO's biases Ries © ein 6S 0e SO ee Sw kees 
Dry dust from deduster 16-34-35...see 
Filtrate water from Eee re ree ere 
Fresh WALEr eeevsorcccccvesccevecsvees | 


SS eg Se ey PN acc A LT 


»- * @ + @ @ #6 @O@ @ © 8H Oe 


32 | Filter 

Floated coal from 30° theo: froth: : 
breaker BAe cat hc ce | 

Filter coke (20 percent moisture).es. 

Filtrate WACOEr ks és ose bas ecacdseca ‘ Se atee pit ean: 


: 
| 


XIII. eeceP of spines 
Washed ‘Aut 7c RET rc 
| Washed fine C04 c4cucecaewaeseeuneeeees 

Filter cake (froth flotation product) | 

Dry‘ AUSbcacccscosccensrsnevavecsccsend’ 

MGAIINGS 56-550 bse ew eK 660seb ew eeees 


ROLES cooccerosccced eset ees siete st eeee 


é 


distribution: to producte: ee & 


eo. we 


_ simon: co . re 2 Z | | 

_Dewatered fine Bodies ont ecsaeadeacee: . 154. 121. 2 
Coarse SlUrTyYccccscccscccacsccccccces aa 9 | _ 
Centrifuged coal (7 p@rcent moisture) | 37 
Effluent Wa Ccl'si6.6%6-05e0 oe bees wen eens 126 


Overflow of ele inde CONES Zleeesoces 
Underflow of slurry sieve 2heecceccce 
Overflow to wash-water tank 28....ce6 
Thickened sludge to flotation..,: 
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TABLE 3. ~ Some operating data of a jig washery in the Ruhr 
See flow sheet, fig. 2) (Contid 


Reference No. and name of o erational ste 
39 : Flotation machine | | 
Thickened Sludge from Oo écerktsseeewe 4 ; 151 17.2 ‘ 

! Sludge from settling cones 19.eveseee | . 
Sludge from outside thickener 29..506 | : 
. Dry dust from deduster 16-34-35 ,.e.0e | r 90 | 
t : 

| 


Water from filter OO wie hoe eeeeeek : 
FYOSh WACEr sé 6.601600 s-6 010.006 60-0004 Ss) ee eee ers eee 
Total to FLOUACION cise woeaw eee eeieeuses { 704 | Lie : 
Concentrate (floated coal)eseccesesse: 26h : 35 


Refusee.s.e. @o8@¢@6e ®0@00680808 6 @9¢ee8e@eee 


32 | Filter 


| Floated coal from 30 through 31....0.6 | 26, ' 35.6 | 
, Filter CAKCccccecvncccccegecesecocece 35. | 3 “ : 


Effluent water filtrate back to 


| 
Washed finc Ccoalecscoveccescccceccece | ; 122.3 | 
| Filter cake (floated COAL) Sewseue wea | i 353 | 
, Dry Dustecceosccvecenceacececsesvcecs 34-3 
BLAGIINGS 660600 ssn seeeceeecwweucscdse., 9.5 i 
RELUSC 6 6:0.6 0cin.b.o.0 050 0 00We bw ae eeeeeu ee om 8 

| 


XVI. Fresh-water distribution and disposal | 


With tower drainage of fine coal | 

Water go out of plant Fresh water introduced aoe 
With mut COAalecccccccceseseses & At nut~coal loading BCPCENSeceecence 211 
ath fine COal sec eees sees eweees 50 |Predesliming fine raw COAL sé seseeus 154 
ith filter CAKGs.6seesseceese 35) iMiddlings SCVECNeesevscnevevvereces 53 
filth MLidALINGS. coccccccceveqres 5 (Fine washed~coal dewatering SLeVE,. L54 
With coarse POTUSE sos su Seccaes 18 Slurry SCTECNSs ok dee uss bececeeewens 8S 
with flotation rejectecscccsses AAI Flotations.soccccecceecveesessscees 73 
etde: thickener et 150: | 
| ‘Tota 


wccccccccccccocee§ LOlAt nut—-loading SCrEENeececccvccccos 
With centrifuged fine coal cece a ci fine COalecccovcccecee Lok 
With filter Ft eae elena ten 35 jMiddling SCTECNececvegecoeoseservere 53 
With middlingsSsecceescccesoogs 5 ‘Fine washed-coal dewatering sieve., 154 
Vith coarse VOLUSC .é.<ccseosees 13 slurry SCFEONS se cccccsecevecvcessces 88 
With flotation tailings. seoces 41,0 (Flotation. ecoccerecpeccccceccccces 51 
thickener sid acheemieheoieeiraardek > be 
Total 
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With regard to cleaning? porformance,-it is impossible to make a direct 
appraisal of German. and..continental jigging practice in relation to American 
standards, because -in Europe emphasis is on the yield side, whereas in Americ 
it is more on the product’ side. This will be evident from a study of the 
examples of plant-performance-guarantces presented. in the Appendix, Tested. 
at normal washing gravities, the refuse will be relatively freer from flcat 
coal and the washed product will-carry mere sink material than corresponding 
operaticns in'America, Compariscn is-further complicated by the practice, 
much more comfon in Europe than in America, of producing a middling preduct, 


It is the gencral opinion of the investigators that jigging operations in 
Germany are not significantly different: in cleaning: efficiency from aAmeric2n 
practice, although sufficient specific: test: data*were not‘ assetibled to sub- 
stahtiate this pinion by factual: procfs-*Leaders of the equipment industry 
expressed the’ view that in the: past decade: jig: praetice had- been’ improved by 
a reduction of the tolerance of ash in the cleaned coal from 13 percent abcve 
the float-coai ash at the same‘ yield to a tolerance of around 0.5-to 0.8 per- 
cent above the float coal esh at: the: same- yieid; and: that this improvement his 
been brought. about primarily by: better plant. engincering and by improvenients 
in operational and control techniques. 

However, examination of representative plants did not bring .to. light any. 
important developments in the ficid:-of control, such as automatic sampling, 
product testing, cr control routine, In'fact, "the: plants visited, which were 
represented tod be modern, well«designed plants representing the best practicc, 
are not as well-equipped as mn best American’ plants: ins this respecte 

Any-.appraisal of pia veamert with regard: to: the: washeds product must tk. 
into considerétion the conditions: noted: above’ + that: in: Hurepean practice thc 
economic emphasis is on yield, In coarse-coal jig plants producing cormerci-. 
coal, the slate end probably’ will be guaranteed to contain less than 1 percen 
of float material, 


Te Hoavy-Medium Processes _. 


ee oe 


ase we 


ones ce ~ om me eae 


“@e@eoeedeeneteer yt 8 


The aracties of héavysmediutn separation in Germany, as generally follewe: 
the trends dev.elanad hy, the Dutch, The first commercial plant using the 
_Barvoys process was erected at the Sophia Jaccba Colliery near, Hilckelhoven in 
the Aachen field in 1933... For this reason, it is called the Sophia -Jacoba 
process .in Germany... Several, additional plants have been -installed in Western 
Germany by Westphalia-Dinnendahl-Groppel. A. Ge The Tromp precess first used 
at the Dominixale Colliery, in South Limburg is being intradugad inte Western 


Ce aw Se Aon. 


Germany by two of the equipment manufacturers: Schuctermin and Krener—Bavi: 
and K14 ar-Humbol.dt-Deutz - ‘Ae Ge eee > 


e®eseee-eaeee «-h& Geo. 


OS SG dae teat yg cope 


‘these praceasses favs, een well-described and ee in the Pechnieal 
literature. 


wr oe ee eo 


ee 8 ¢ e ee ¢60 Cr a a a | 


In.German planta, heavy-medium secanation boxes ave been introduced int. 
conventional jig-plant Cerner without ony substantial neyision of general 


° 
**¢ te ee ene, S § @ @weo se ae Ceo eer ematrarrsorcaoene- 
au We Aga woh, 
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Figure 3. - Experimental overflow-type magnetite 
suspension washer. 
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plant arrangement. The~coarse coal adapted to heavy-medium separation is 
divided into two size.grades, just as in jig.practice (80- x 25-mm, and 25- 
xX" Samm. ), and these two..sizes are washed separately, then rinsed, sized and 
loaded through eee: to aa a facilities. 


The Chance ‘Sand Flotation process. ig: not used in Germany » and Sieve is 
no evidence of an acknowledged influence of the long-standing American expe- 
rience in heavy-medium separation in German or continental practice. 


ts a Le bias ae As Ah ey ae - er: 
Develepaien ts in this field have been concentrated on the use of sub- | 
stantially “stable” suspensions, such as the barytes-clay mixture of the — 
Sophia Jacoba process, in which the mediywh settles only very, slowly and on 
processes using unstable suspensions but “Adapted: to compensate’ for-a pre+”: 
cetermined and presumably uniform settling nore by conor of ale character- 
istic of the return euepeneton material. 


In these latter peoc erases pulgeniged magnetite has been used; but, cur- 
icusly, the potential. advantages.of magnetic recovery and reconditioning of 
the medium have been ignored, at least up to the time of the experimental — 
installation in the special Reinstkohle plant at Koenigin Elisabeth Colliery. 
This may have been due to a lack of effective magnetic separator equipment. 
At Keenigin Elisabeth, a machine somewhat like the Kings was installed by 
Krupp-Gruson A. G. “This is referred. to..later in the descr epeton of the 
meno Elisabeth plant. a a oe oreo 


At the works of 8cimer-Humborat Deutz ‘a G ».@ research project ts now 
being carried on to develop a magnetite. suspension washer of the overflow- 
ischarge type, which appears to follow, more nearly | than any other European 
solver Quen ts the trend of American practice in the use of heavy suspensions. 
The genera’: idea of this apparatus is shown in figure 5. 


The Gormans apparently have contributed little to neveset yk: heavy -sus- 
Pension concentrating processcs. . This general method of gravity separation 
Ploneered in America by Chance, Conklin, and Wuensch, with the early develop- 
ment and reduction to practice of the Chance Sand Flotation process, was thon 
given a revolutionary turn to the use of substantially stable suspensicns by 
the Dutch with the development of ‘the Barvoys process, the Staatsmi Jnen Loess 
process, and the Tromp process; ard these processes have probably reached — 
their best development, from the standpoint of rent design and control, in 
British practice. 


8, Summary of Generay Practice 


To summarize the comparison of contemporary’ Gorman and American co&l-prep- 
eration practices, there is (1) the greater preponderance of conventional jig 
washers in the German field (although the Baum jig is also the most popular 
washcr in America), (2) presizing of coal before jigging, as compared to 
almost universal practice of jigging unsized coal in America, (3) treatment 
of fine coal on jigs in Germany, contrasted to use of tables, launders, and 
classifiers in America, (4) extensive use of froth flotation in Germany, (5) 
wide use of the Chance sand flotation process in America, with no direct 
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counterpart in Germany but with amore definite trend thereto the use cf 
substantially stable suspensions, (6) loading of the product through bins in 
Germany, compared with the practice of direct ccntinuous loading of prepared 
grades from preparation ‘units to transport facilitics in American practice. 
These differences in practice apply in large measure to continental practice 
generally. | 


There is little material vvidence of i eepeianee of ideas and methods | 
between the coal preparation industries of continental Europe and America in 
the paste 


9. Special Coal-Preparation Projects 7 


Aside from the preparation of coal for ical industitad and commercial 
use, several special coal-prepaiation prcjects of interest have been under- 
taken primarily as a result of emergency war conditions, 


Those projects center around the preparation of supercleaned coal pro- 
ducts for very special purposes, such as the production of carbon electrodes 
' for the aluminum industry, generator fuel for automctive vehicles, and coal 
adapted io be converted into liquid fuel. 


The nost exacting specification is for the electrode “ccal, which must 
be of substantially less than 1 percent ash content. Yo produce coal cf this 
grade, the first step was always the selection of seams that would respond 
fost effectively te supercleanings Schemes fer ultrarefining of the coal, 
most of which were still in the developnent stage at the end of the war, 
included (1) multiple-stage froth flotation, in which the froth prcduct was 
‘repeatedly refleated until the ultimate end point of ash reduction wis reachec 
substantially without regard to the yield, (2) attompts at ultrarefincment cf 
heavy suspensicn processes represented by the laminarstrom washer, (3) elec- 
trcstatic separation, (4) acid extraction of the ash-fcrming minerals, and 
(5) use of solvents to extract the coal matter» 


Such aencue ning schemes actually were inccrporated into only cess 
commercial plants. All of these were borbéd and are not now in condition to 
be cperated, Such data as céuld be obtained regarding the technological © 
functioning and the performance of these plants is given in some detail in 
the fifth section of this report, designated "Ficld Data," 


ORGANIZATION OF COAL=PREPARATION SERVICE 


10, Development and eonetcy on : 


The development of sotieteeeaes eter technology and the donstraction of 
plants is very largely in the hands cof a few contracting firms that service 
the industry in much the same way as the American equipment minufacturers 
service the ccal industry of America, The principal builders cf ccal-prepa- 
ration plants are: ) : . oe 
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1. Schiichtermann und Kremer-Baum A, G., with factorics in Bortmind and 
Herne, Ernst Dupierry, managing director. This firm manufactures a complete 
line of. screens, wash boxes, dedusters, and conveyors for handling coal and 
builds complete coalehandling and preparation plants on contract. This firm 
hag the German license for the Tromp process but Shares the = with 
Klockner-Hunboldt~Deutz A. Ge, of Cologne. | . 


es Westphalis—Dinnendahl~Groppel, Ae G., with works in Bochum and 
Dinnendahl, Dr, Mollenberg and Carl Grdppel, directors, This firm likewise 
nanufactures a complete line of ccal-handling, streening » and washing appli- 
ances with patented dedusters and auxiliary devices, It is the German 
licensee of the Barvoys process, designated the Sophia Jacoba Process in the 
German ee 


ce Wockner-tunboldt-Deuta A. G., Cologne-Kalk, Dr. Ernst Maruhn, 
director, This firm manufactures ore-dressing as well as coal-preparation 
appliances, briquetting plants, and general coal—handling equipment, It holds 
_ & license to sell Tromp magnetite-washing plants, and it is one of three firms 
associated in a syndieate to manufacture the Schieferstein resonapce ‘screens, 
The other two firms are Krupp-Gruson A, G,, Mdgdeburg, and Carlshutte Maschinen 
und Stahlbau Gesellshaft m.b.H., Waldenburg-Altwasser. The latter two firms, 
in-the Russian zone of occupation, were not visited, but some engincers for» 
merly on their staffs were interviewed at their Essen office, 


Je Pohlig A. G., Cologne and Demag, Duisburg, are leaders in the instal- 
lation of cranes and bridges for handling coal over tidewater piers. 


ButtnereWerke A. G., Uerdingen, is éspecisiiy active in ene development 
of dryers adapted to use in the coal-preparation industry. These dryers are 
incorporated into the designs of the coal~preparation and handling plants, 


In Germany, it is the most common practice to handle the erection of 
new preparation plants and extensive alterations of existing plants by con- 
tract with one of these recognized firms specializing in that line, which 
customarily tender firm bids on a competitive basis," 


The contractor undertakes manufacture and erection of equipment, build- 
ings, and supplementary facilities usually on a fixed lump-sum basis with 
performance guarantees. He places the plant in operation and turns it over 
to the customer in operation after an acceptance test has been completed, 

In this regard, contracting practice is virtually identical with American 
practic@e ; 


-The manufacturers are active, sigs, in the development of new equipment 
and techniques, Developments initiated at producers! plants likewise find 
their way into general use through the agency of the appliance manufacturers, 
Who furnish the only practical means by which new devices can be reduced to 
practice and introduced to the general trade, 
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As a “step to. minimize ‘confusion and Gerpoeees ate ca in the solicit tas 


‘tion of .contracts and the formulation of guarantees, the principal contrac- 


ting firms have tentatively agreed upon. standard _designs, and specifications 
for certain items of preparation-plant equipment. Copies of tentative 
dimension sheets of such items as, have presently. .been ‘standardized are re- 


produced in figures. ning and’ ee from sample. sheets. pbtained from Schilchter- 
-mann und. Kremer-Baumt A, Ge. “These inolude standard 2 of wash. Poms, 


- Legit sas ‘and draining-bin sik —— ae, es 


ae : . °. : +904 


a — screens, and EEE 23 


—_ 


aes . o Ms io mae ee 
- Price Hollatisnstips 


@& =: 


* Standardization of Guarantees” |. a eae 


Through, the agency af the Bergbauverein,, a comprehensive. scheme.for the 
standardization ‘of the plant-performancé guarantee has been proposed, In, 
_ this plan, which has been, published in a.schedule entitled wRichtlinien fur 
.. -Abnahme und tberwachung von. Steinkohlen-Auftereitungsanlagen," issued by the 
_ Bergbauverein forms are suggested for guarantees of the. ae cia of wash 


sige A ny 
~~. sy a 


o' & 


Tolerances are not peesee ined. ‘but éxaripfes. of ‘generally acceptable 
performance with respect to, typical operating conditions are presented... A 
easel of ‘the salient parts of this document are reproduced’ in the 


. Appandix, 


ane, ‘ . - 
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“‘phig investigation was strictly a ‘technological. bHojécts ‘There was 
“noither time nor facilities to _, study the economy . relationships affecting. 
the Gérman ‘coal-preparation industry; yet it is difficult to make an intel- 
ligent appraisal of technologic. practices, particularly .as to the -features 
that, differ radically from our own practice, without. some knowledge. of. 2 
” few ‘simple ‘and fairly ascertainable factors that affect” the To opera- 
tion of ‘the industry. © 


ae eo | Py of. me 
a s  «# - =: . % a we oa 


Such factors as the prevailing price of coal, the wage rate, relative 


“ prices of ‘other basic commodities, availability of competitive fuels, and 


the Wartime’ demand for. special and ‘strategic forms of the product may, readily 
‘rationalize otherwise ‘unexplainable peculia#ities of technology... - 3 
“In wartime Germany, the coal industry supplies three ‘grades of “coal 
refined beyond the normal industrial grade. A schedule showing the ‘echnical 
names, ash specifications, uses, , and prices, as of January 1945 of these grade: 


| and ‘the co industrial grade, as well, is presented in ‘table be S 
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Preciassifying screen 
1,600 = 2 4,000 
1,800 = 2 4,000 
2,000 = 2 4,000 


an RECS) 
— ies 


1,400 = 2 2.500 


1,600 x 3,000 


Note: All dimensions in millimeters 


Figure &. - Tentative screen size standards. 


Google 


Ls 


“9b oh. Be eh 


: @° f%e 


.. - 
A? . 


@.; 


Weight in 


"ve Bp 
yi >, ¥. ®. 


Upper pipe— 1 ——N22422 


:. N22422 3,000 

73% Upper pipe 2,500 pay 

Car N22421 3,000 109 
be Middle pipe | 2,500 89 
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N22420 3,000 
Lower pipe 2,500 


Upper pipe — 1 ——-N22422 


* a 

: < 
less ¥ N P 3 
og z Pipe solid ends 
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Valve handle 
Pipe support 
Pipe holder 


Length —L 
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Lower pipe— | —-N22420 


SA Note: - All dimensions in millimeters 
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1. The total length L of the drainage pipe is 
whole or half meter rounded'sections. 


i x f 

N22413 =a 
8 TT ‘N22415 S 2. The pipe drainage lengths are selected to be 
a 2,000; 2,500; 3,000; 3,500 and 4,000 mm. 


3. With drainage pipes of 3 m. and longer, 
2 stiffner rings are provided 


14+ — In the part list given: 


os N22418 450 4. Specify length | as measurement of individual 
drainage sections. 
| 5. Number of pipe holder rings 
7 a3 and measurement a. 
>. La 


w 
Ww 
2,592 


N22416 josttdiam. 
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~ 
oO 
1, 


645 


Figure 5. - Standard drainage pipes for fine-coal bunkers. 
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: .. TABLE ee rades ‘of coal produced in the Ruhr in January 1945 


Ge Ash Price per metric ton 
Designation specification, — _f.0o.b, mine 

of grade percent =|. .4%*%Dollars 
Reinstkohlesecesel .:. Electrodes - | 
Reinstkohleseeeee|  ... ..008 Electrodes noe ae : 95 36.10 
BIcLKONL Gs ¢é< eee ‘ . 200 ELectrodes* ' ; _ : 55 20.90 
Generatorkohleess! 3.0. Gas producers |, F 34 | 6-12.92 
Hydricrkohleseecei © 460. iHydrogenation Es Qh gE G2 
Kckskohle, eenvece | ° 6,0-8.0 | iCokin and ihdustrial | 16 6, 08 


* Used in production of the. cheaper grates’ of aluminum, 
** Larks converted to dollars at the rate of 38 cents per mark. (See table 


The first three grades were’ entirely strategic products, and presumably 
tae prices may represent value that cannot be maintained in a peacctime econ- 
omy, although the aluminum industry, ‘the sugar-refining industry, and carbide 
carborundum and other chemical industries: may be. expectcd to continue to 
supply a market for these grades of-coal.- It is conceivable that this market 
night evéri expand in the future. - It is. reported that the. cleanest coal is 
2lso adapted to production of activated carbon. i 

. , ee NE SGN esa ela Dene tates a re 

In the ‘matter ‘of competitive fucls, petroleum and natural gas were 
obviously not in the picture during the war, but, on the contrary, the coal 
industry ‘prdtably“Was-urider -dxktr'erie ‘pregame cto.furhish raw material for 
production of the largest possible supplies of synthetic oils. This condi~ 
tion also prevailed, to.some degree at least, before the war. 


The chief source of energy fuel in Germany, other than the bituminous 
ccal fields of western Germany and Silesia, was the brown coal or "Braun- 
kohle," which was produced in roughly the same volume (for Germany as a 
whole) as the Steinkohle. For example, the 1938 production of Steinkohle was 
186.2 million tons, and brown coal was 195.0 million tons. 


_ Under normal conditions, Germany is better supplied with fuel than other 
turopean countries and has an excess available for export, but production 
costs are substantially higher than in the United States, and the available 
reserves are very much smaller, The expenditure of a substantially greater 
c:fort in preparation of the product and prevention of waste is justified. 

4 Tough evaluation of the economic condition of the coaleproducing industry 
is presented by the ratio of the unit price of the product to the prevailing 
Wg¢. The f,o,b, mines price of industrial coal in the late war years was 

15 marks per metric ton, and the basic miner's wage was 8.40 marks (subject 
to deductions of approximately 18 percent). The price of coal in labor 

units was thus 16 man-hours per ton in Germany, compared to about 2 man-hours 
br ton in the United States, Approximatcly the same relationship prevailed 
in the pre-war years, as there was little variation in basic commodity prices 
and wage rates under the rigid pricc-control system prevailing in Germany 
during the Ware - 
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Very little attention was given to monetary cost data in this investi- 
gation, as the wide differences in commodity price patterns in Germany and in 
the United States undér the influence of War condifidns and artifically ccs 
trolled prices would make" it Very difficult to evaluate such data expressed 
in German price units, However, some miscellaneous cost figures were obteine: 
and they are presented here for what _they may be worth to the reader. 

” The tentative dollar equivalent shown in the table was arrived at by 
using: @ value of 38 cents for the mark, . This factor was obtained by comparin: 
estimates of prevailing Amcrican prices and German prices of a ‘Tist of 20 
commodities, The estimate of prices was prepared by Dr, Jogeph Becht, an 
interpreter inthe FIAT office and was verificd by Dr. J. Nusslein, fornerly 
a divector cf I.°G. Farben A,’ Ge, both residents of” Frankfurt, A ‘transcript 
of this tabulation is given in table..6.. This is. a hastily arranged and un 
scientific statistical appraisal of the dollar value of the mark. It is 
presented only as an explanation of the manner of SEeavane at the dollar 
equivalents of the. post data of table 5y:- , 1. «. — 


se : v 
4 


TABLE 5, - Some eee ooeraetne costs, “including 
capital costs but not Beneral office overhead 


Reichanarks_ z= 


Washitiel/ ws cecticsetevesineiesesdos Oe25-00b.2° 0,095-0.16 
Froth flotation and filteringl/... 1e00—2,00 . | 038 = 76 
Cost - ‘per liter of aero—benzin: | Ve eae ee 
| ae ee ie A0= w22- | 076— -08 
1 Costs of washing and fictation by Dr: mover of Bergbauverein 
given as typical of Ruhr practice, 
2/ Cost of conversion to aero-benzin at Gelsonberg Benzin A. Ge 


oo en 
Cost per ton: 
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TABLE 6, = Relation of the Rei stark oe tho. foliar for the purchase 


Price iA the | Price in 
United States; Germany in Ratio, cents. to 
in dollars @eichsmarks.Reichemarks- . 


d eoeeonece 


O15 7 "O55: | AS 

1 dozen CEESeerccccccccsdvesecscececs otk : | 

1 Kilo SUgarececcsccceceteeercovoes| - 410 co ae 29 a a 3265.5 

1 kilo MEAL oegecesccccesdedescvecee ; 980 wets © 4\ 60 : “hd . 

1 kilo POTATOCOS sn cccocccckveccsercoee: + ,045 ee) eee OS “L5 a 

1 kilo CRDDA Os g:cdei'wesle’ sawsesa sce! 203 ot. eid : 20 , 

1 glass’ DGCr caGwae eecete eke weseecs . “~LO " | ; 0 30. . 33 

Lilo: DUtlGrs6466-4.0s%secreeeiekoeses 1,00 —350 30 

l package (20) CLEALCEECE s ccccccecs! . ‘' 14 Peles: 1.20 i ; 12 sf 

1 pair shoeSeccecccceccstcccecepece! *6.00 ¥ ‘25,00 20 

Leotton- shirtessscssscsbsvecsesves! = %2025 4441300 | 20 

1 haircutsecccccccsccccesesepecesen . of 5 i 280: | 94, . 

1 call by AOCEOFs oe cceqeeccseccvecs| 400 10,00 | LO 

l admission to motion picture show.) - 035 | 1.50 | 23 

l strectcar fare in big Ccityececece, 208 : 220 | LO. 

1 1@=kilometer railway fareegessoe| 1.34 : 4200 | A. Ba 

lhourts work as laborereesesocecce| 265 | 0,72-1614 «65 

l domestic servant's monthly wage..s; 60.00 ' 50,00 120 ° 

1 month s rent on workingman's SSS ie > re 
“ house in city (3 TOONS eveuseases) «30,00 : 80,00 | 370) | 

1 ton (1,000 kilos) coal (retail).., ~ 11.00 ' 110,00, - | 10°: 


istoe ~- Average value of the eoichemark for these items is 760 = 38 cents. 


nN 
O 


. v.: 
a: 


~The slates of price te \ eive of the standard asabie of coal’ is shows 
in the schedule of prices of:the Rheinisch-Westf¥lisches Kohien-Syndikat 
sho in table 7, These prices were published in. August 1938, but Reece 
no change took place during the war period. 
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TABLE 1. ~ Price schedule of Ruhr coal, by sizes, priced £,0,b, 
mines, in Reichsmarks per metric ton > 


Fett coal, Anthracite Nos 1, | 
| 18429 percent | 1218 percent 7=l1l percent 


Trade name and size, mm, wolatile matter volatile matter) volatile matter ; 


Raw resultant 80 X Osecsoecd ‘12,90 I s+ L2@08 2A - 
RuN-OfMMING + oveescecessssces lhe OO | 13,00 | —_ 
Lump over BOscadedecdostvsous 18, 25 | 18625 .«. 19.00 
No. L nut; 80 x 50cdqaavseed 17400 |... £9400 | 27600 
No. 2 nut, 50 x boro Pree ery © 17,00 ‘(a 19,400 ; | 31.00 
Noe 3 nut, 30x 36.20 x 15a 17.00 | 19,00 . 25400 
No. 4 nut, 20 x 10, 18 % dee 16.85 17,00 | 48.50 

7 Lian. knees 18.00 
No. 5 nut, 10 x 6, 8 X Sees 16.00 16.00 | 15400 
Washed fines, Dt DGce pale eat 12.50 | s 42425 . 245 . 11.25 
Raw fines, 5 X Occcecccosece me OO ras a nbe25 1625 


Cokin Slack, wiestvedaes coe 


. 
eB PHO & 


14. Rheinbaben Colliery ‘ ee 


This is one of ‘eeverad operations of Hikernia Dinawaniageselischare, a 
state-owned colliery company. The Rheinbaben pit near Bottrop has a rated 
capacity ef 5,000 tons of coal per day (16 hours). The product is a medium 
volatile bituminous coal ,(27 percent volatile matter) divided into two use 
classes, 1. @., Sdasicohicna/” and "Fettkohle"4/, which are handled separately 
in preparation but by identical methods, : a 


The preparation plant is a design of Schichtermann und Kremer=Baum A. 
Ge, erected in 1939, It consists essentially of a sizing plant and a. washing 
and loading plant in which the two grades. of coal are washed by parallel Baum 
jig washing plants of 200 tons per hour rated capacity for the .""Gaskohle" and 
150 tons per hour for the "Fettkohle," ‘The preparation plant is housed in 
steel and masonry buildings of permanent construction, Colliery and prepa- 
ration plants are undamaged and were in full-scale operation at the time of 
inspection. 


The operating force in the washing plant is 35 men on each shifte 
The Washery 


A typical section of the preparation plant is shown in figure 6. This 
is sheet 1 of a series of six assembly drawings covering the entire plante 
The complete set is available in the files of the Bureau of Mines, Washingtcn, 
De Gs 


47 The Ruhr classification of coals according to volatile matter is: Gas- 
flammkohlen, 35 to 40 percent; Gaskohlen, 30 to 35 percent; Fettkohlen, 
19 to 30-percent, Esskohlen, 13 to 19 percent; and Anthrazitkohlen, € 
12 percent. (Rubrkohen Handbuch.) ~- 
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List of equipment in figure 6, 


Rof, Noe Item Ref, No. Item 
1 Raw-coal feed 41 Nut-coal degradation sump 
2 Raw-coal bunkers 42 Degradation coal elevator 
3 Raw-coal return conveyor 43 =Centrifugal dryer 
4 Raw-coal bucket elevator 4} Dried-coal elevator 
5 Raw-coal preclassifiers 45  Dried-coal conveyor 
6 Raw fine-coal bin 46  Predeslurrying clarifier 
7 Bucket elevator 47?  Wash-water clarifier 
8 Coarse dust separator 48 Flushing-water sunp 
9 Fine dust separator 49  Woter drainage pipes 
10 Conveyors to coking-co2l bins 50 Slurry-discharge hopper 
11 Room dedusters 51 Dust belt conveyor 
12 Ventilator 52 Dust belt conveyor 
{3 Predeslurrying screen 53 Coarse-slurry sump 
J, Blower for Baum jigs 54 Coarse-slurry pump 
15 Coarse-coal jigs 55  Wash-water pumps 
16 Coarse=refuse elevator 56 Fine-slurry sump 
17 Coarse=middlings elevator 57 Flotation~slurry pump 
18 Fine-coal jig . 58 Pumps to predeslurrying screens 
19 Fine-refuse elevator 59 Degradation-sump pump 
20 Fine-middlings elevator 60 Raw-slutry cone 
21 Fine-middlings elevator 61 Diaphragm pumps 
22 Fine-coal jig 62 Flotation cells 
23 Fine-refuse elevator 63 Compressed airline for concen- 
2, Fine-middlings elevator tretors 
25 Rewash jig 64 Vacuum tank for the froth 
2 Refuse elevator destroyer 
27 Recirculating elevator 65 Thickener for slurry water 
28 Middlings elevator 66 Slurry filter 
29 Recirculating elevator 67 Vacuum pump 
30 Refuse belt conveyor 68 Dried slurry tank 
31 Refuse belt conveyor 69 Dried slurry feeder 
32 Refuse belt conveyor 70 Clear water tank 
33. Dust belt conveyor e(L Ground water sump 
34 Dust belt conveyor 72 Ground water pump 
35 Dust belt conveyor 73 Gravel bed 
36 Middlings conveyor 74 Electric switch room 
37 Steamecoal elevator 75 Transformer room 
38 Steam-coal conveyor 76 Office 
39 Fine-coal degradation sump 77 Supply room 


40 Fine-coal elevator 
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- Typical section of the Reinbaben washery. 


Figure 6. 
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Inasmuch as the two washing units for "Gaskohle" and "Fettkohle" are 
identical, a description of the "Gaskohle" unit will suffice for both, 


The run-of=mine coal is screened at 80 mm, (3.15:inches). The &0 m, © 
lump goes to picking belts and the resultant 80 mm, only goes to the washery,. 
In the washery, the 80 x O mm, coal is screened into three sizes: 80 x 25 
mm. (3.15 x 1 inch), 25 x 10mm, (1 x 0.39 inch), and 10 x O m, (0.39 x 0 
inch) with 43, 38,.and 119 tons per hour, respectively, 


The two coarse sizes go to separate Baum jig boxes, All boxes are pro- 
vided with automatic slate gate controls (SKB Austragregler), and all auto- 
ratic devices at the time of inspection were working. Some of them are pro- 
vided with additional air-regulating devices (Luftzusatzregulierung), which 
are connected to the air=inlet valves to regulate the amount of air admitted 
to the jigs for pulsation. . : 

An important feature of the SKB-washery design is:the method of handling 
the fine coal; 10 x O mm (0.39 x O inch), ‘This coal is elevated to the top . 
of the washery building, where it is first dedusted pneumatically -with the 
Humboldt rapid.sichter dedusting equipment. . This system, devised by Klockner-. 
Hunboldt-Deutz A, G., Cologne, is described and illustrated in the equipment . 
section of this report. 


After dedusting, the fine coal is further deslimed over four SKB deslim- 
ing screens of half-millimeter wedge wire. Each screen has a surface of three 
square meters (32,3 sqe ft.) and a capacity of about 8 tons per square meter 
(0.82 ton per sq. ft.) per hour, The thickness of the coal layer on the 
screens is about 4, centimeters (1.57 inches), These screens are sprayed in- 
tensively with water to wash the fines through the screen, : 

Dr. Kuhn, chief engineer of SKB, estimated that such screens, running 
at 550 strokes a minute and operating on 10 x O m, coal not previously de- 
dusted, would have a capacity of 5 to 6 tons per square meter per hour over 
bronze wire-cloth screens with openings 1.0 x 0.8 mm, The deslimed coal 
would have no particles under 0.35 mm, The feed may be as fine as 6 x O mm, 
(0.236 x O inch), but normally they would treat a feed of 10 x O mm (0.39 x 
Oinch), The spray water amounts to 1 ton of water to 0.8 to 1,0 ton of coal, 


At Rheinbaben, the dedusted and.deslimed fine coal contains no more than 
1 percent under O,7 .mm.; whereas, without preliminary dedusting, the fced to 
the jigs after prescreening would carry approximately 10 percent of such fines, 
Owing to the fact that the fine coal is so well deslimed, the wash water for 
the jigs has a solid content of no more than 18 grams per liter, : 


> 


Dewatering Fine Coal 


The washed fine coal is transported from the jigs directly to large 
draining towers (Schwemm-Sumpfe ). No dewatering screens are used ahead of 
these towers, Each tower has a capacity of 100 tons, After filling the 
towers, the valves of the four vertical dewatering pipes within the tower are 
Opened so that the water can be drained off, Small pipes for air admission, 
not shown on drawing 2243, are provided on top of the drain pipes, 3 
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Bectuse of the dedusting and desliming of the fine coal before washing, 
draining in the drainage towors is very rapid and effective, After 4 hours! 
draining, the moisture content of the fine ccal if 12 percent, and aftcr 8 
hdurs it declines. to 8 perctnt, including 1 to 2 percent of vein moisture. 
Standard specifications hava: been sct Up for these draining-bin oeceeoey) 
pipes. (Sce fige 5e) i. . 2 we Sg eS 

The wash water fonts dcéiamine sercens (under 0,7 mm.) goes to a cone 
of 4 meters (13.1 feet’) diameter, and the settled material is treated by froth 
flotation, The flotation plant’ consists of 20 cells and has a capacity of 80 
tons per hour, including both’ "Gaskohle" and 'Fettkohie," SKB mechanical 
frothers Similar to the mineral separation cells: are’ Use oe 


The water and tailings from the flotation slants 150 cubic meters. per 
hour (660 gallons per minute). go to settling ponds. 

The overflow water from the fine coaledraining towers goes to a cone, 
where the coarser material settles (KSrnersumpf), ‘The overflow of this cone 
goes to a 22 meter (72 feet) diameter thickener (Rundeindicker), which reduces 
the solids content from 20 grams per liter to 18 grams Per ceeere The 
settled material goes to the flotation plant. 


The froth from the flotation plant is treated in an SKB froth breaker 
before filtering, This treatment is’ said to increase the rate of filtering 
by 100 percent, There are two rotary. drum filters,’ gach having a surfaced area 
of 16 square meters (172 square feet), An intercsting feature of the filters 
is that the fecd is admitted to ohe side and not in the trough under the fil- 
ter. The moisture content of the filter cake is eee 18 percent. 
(See fig. 7) 


hone ee of Filter Cake 


The filter cake is conveyed to ‘small, conical loading hoppers with rota- 
ting plate dischargers at the botton, witich are said to be very effective for 
handling stubbarn fines that are difficult to move in bins and chutes | 


156 Augusta Victoria Plant 


. This preparation plant is at shaft No, 111 near eck1inghausen. It is a 
‘ conventional. piston jig washery of 200 tons per hour paps of typical 
Westphalia-Dinnendahl-Groppel (Wedag) design, erected in 1936. 


The flow sheet of this plant is shown in figure 8 and general arrange- 
ment drawings in figure 9, The plant is housed in substantial stecl and con- 
crete buildings of a size indicating, together with a general appraisal of 
the total equipment, a capital investment very much larger than would gener- 
ally be considered in American practice to be appropriate to a through=put of 
200 tons of coal per hour,’ 


In the presizing plant, “whictt is housed in a separate building siete with 


the lump codl picking tables, the run-of-mine coal is screened at 80 mm, (304 
inches) and the lump coal goes to picking belts, 
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Figure 7. - SKB vacuum filter arrangement. 
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Figure 8. - Flow sheet of the washery at Augusta Victoria colliery. 


Digitized by Coc gle 


Original from 
THE OHIO STATE UNIVERSITY 


~*AddI | [OD S14ozPOIA eysnOny ye Asaysem jo JUuaWabuesse jesouay - *G a4nbly 


ata ik oS 
arecccos 
nih — 
3 OC BERBER 


VU Gh 4! eee 7 4S eee aw ae 


12 PEE = 
1 || i | i) ' ben 
1 e . Y Y y 


—s fool 


GAN A eee SE I 
pineal [iiocea see 


y Google 


A, ay 


a. sh 4 
Fa J ag EL 29 Le 

ss a i\y 
«> =e Siete: : 


r Aloe 


eee a ee: $ . a 
ease) ‘e: AA | 
Wh Hebe peat WUT een’ 
« ee 
, > 
St 


Teele eee itp 
1aL::: cenpennene dh Danae 


. List of equipment in figures 8 and 9 
eee 
Ref.) oo a Size -ef -| Metric. none Capacity; ‘Elevation, 
7 coal, mm.| r_hour ; metric tons | hetdrs. 
200 --: - sede + cone a 4 


1 (Rawecoal feed beltyieevvecs 


\ | 
2 |Rawecoal transfer belte.sss, Ox80; “o7rrhsgey 
3 |Raw-coal preclassifiersees. | see eee nesters } 
L |Raw finescoal hoppcreeeeees| O Xx 80 | Oprecesepess 200 | 95.6 
5 |Raw-coal bucket elevatores,, Ox80;, 83 ! ak | 
6 THAW fineecoal Dinsescsesees| O.R:60) GOSS ere 
7 'Raw fine~coal belt conveyor! Ve eey ene i | 
8 | Dedusting Vibratoresceccece!| | ieee oe 
9 Exhaust fancecoceccccccccce | een ! : | : 
10 | BLOWEr ce cccccccccccoocececoe| | Ce” wae 
li * | Deslurrying screen: | ee ee | - 
Feeds cescevececcccusceces: 8 x 0,5) ty * _ A | 
| Over PLODUCteeveseccccces| 8 x 0.5] t7' ~? 
Through PPOdUCteeeeseceee| Ved x O 2 1 7 7 
12 Bag PilterSececccccsccccecs| | iat : , 
13 Dust CONVEYOrsaccesecqeccee, Fees: 2 = 
aA "| Spiral conveyors: | Pee tg : P. 
7H Fecdesecsecsescscsscececs| | aaa te | | 
Coarse AuStecccceveccccce: a a te 3 ; 
' Fine Bidtosssaupurceieers| : "ate | 
15 (Coarse-coal jig: BY sere ? | o 
PGMs cen cencwaweupeawesbe: 80 x 25 | 66 | | ' 
| Clean COSleeccccceccccece, 80 x 25 | On all ' es ay ! 
16 * | Middlings Glavateieecskesac) BOM 251. TET | 
17 : | Refuse GlOVALCrecececceeces SO ot a ae | | 
18 '|Coarse-coal jig: anemones | 
| RPGCNcdwekenectaascaeewae! 25 x. 6 55 | 
Clean COSlegcececocaccces| 25 x 8 | fo. sie. 
19 ‘|Middlings elevatoreeseceesei| 25x 8} 6 f Es 
20 |Refuse clevatorececeseseees, 25%. & | 9 i | 
21 !Two fine-coal jigs: ° | © BG ee Se pee, Be ! 
| FOO s60sseseseesteseouess ox O65 Bo si che : 
| Clean COA Ls s60esesdeesconl 8 x O.5/ 4165 bie , | 
22 'Middlings elevatorecsecesess| §& X 045) 8,0 .: 
23 ‘Refuse CLEVALOFeeevcceeeree 8 x 0.5 12.5 
21 Rewash jig: . bewe ex! eae oo 
| FCEde cecccccseccecccececs 4°x 0.5 ace : | 
Clean COAL cccccvccccceces 4 x 065 “igo, aE ; |. 
25 *|Returned middlings elevator; 4x 0.5) 3.5. | - 
26 Refuse ClEVALOP eesecceseres A x 0.5 36D . : | 
27 |Rewash jig: | stig 1 | 
Feedecccaccccqeceegncescce 8 x 4 TT.0 5 ac 
Clean COAL seeeevccevcorcs | Sx 4 6,0 if | 
28 Final middlings elevatoree.; 8x 4 a0 i | 
29 jCoarse middling crusher....| 80 x 25 | ois & , | + 26,0 
30 \Coarse middling CrUSHET sees | 25x 8&8 6 | a + 26,0 
31 |Deslurrying screens: | | | | 
| Crushed middlings feeds» | oe: ® ! 5/3 oleed oe ‘ | 
0 x O ! ware eeacete 


product S228e 


Digitized by Coc gle Origir al from 


THE OHIO STATE UNIVERSITY 


32 


22 


. | Nut-coal degradation sumpe. 


List of P equaprent in ate tee 8 and 9 (Cont'd) 


Item. ---.. 


Product SLZCoeccceceveses 


Product SIZCocccccccevece 
'Nut~coal classifiers: 
. Reed ouebiwomseesceueeees. 
| Sized nut productecececece 
| Degradationscecsececceres 
i Noe L& 2 nut conveyorececs: 
Two nut CONVEYOTSeveccesces| 
| Double roll nut crushereecee 


eee eee ee 


| Hammer mill nut crushereeee|. 


‘ Crushed nut=coal binesceees) 
oe nut-coal bin feeder 
NO. 1 nut-coal Dinececessos 
No. 2 nut-<coal Dingess se eews 
' No. 3 nut=-coal Dinsccecccee! 
| Noe 5 nut-coal biNiésseewes! 
| Noe 6 nut-coal binseccccece. 
' Nut=-coal loading screenSeee 
| Nut-coal loading convcyori.e 


; Bucket Clevatorecececccccce 

Slurry sump PUMPS esesecceee 
| Slurry Sump PUMPS ecercncves. 
| Recirculating PUMPS oecccves| 
'Rewash water preclarifier..' 

Rewash slurry thickencreeee 
| Clarified rewash water tank; 
| Dewatering screcn: _ | 
FECA ioc acelccacecasseweses, 
| Over Producteccccccccccce 
| Through Products seveseeaé 


screens 


Feedeccccscccccscdocccesel 


; Rewash coal dewatering i 


On produCtescccccsccsccves 
Through PLOducteeseeceees: 


| Wash-water preclariflereses| 


| Fine-coal degradation sump. 
| Fine~coal elevatoredecscecd 
Wash-water settling coneese, 
Rewash-water settling cone.! 
|Four dewatering screens for! 
| main washer SLUTTY Sicecees’ 
Two dewatering screens for 
| rewash slurry: 


Over PPOdUCt eee geaccccces: 


| Through ee 


t 
| 
< - deel 


‘coal 


Product fT ee ee, | 


0.5-x. 0° 


- ! 
Ex At coh | 
25 xX Bp ek | 
80 x 8"! 83 plus 5 
80 x 8 


a ofa | 


| 
4 ¥ #33 e : 35 
pox © 
reoer eer nas ean'! 70 
| | 80 
a : evans aa a a rs 210) 
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rs 1 S68 OS e0 » l 
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List of equipment in figures 8 and 9 (Cont'd) 


| Size of Metric tons! pace, | Hlevation, 


| GiSchargevecececversoresey 
195 ‘Auxiliar , 


+ @j 
Kor ee ‘Ase bom: a=  Scoals-mm, | per hour j metric tons!" “meters” 
4 ‘Slurry ' sump PUMP s secccceace a a ” | s 
a. Beit ‘CONVOYOY eewccccccseece j i : es: a . i. 
“5 iFlight conveyoreescsecccces ra ae”. : 
a | Belt CONVEYOP ececcvcvcersccce ! ee ere eer ; irae 
“3. !Dewatering towerSeeeesscecs , 822005 1.0 
-? !Crushed nut-coal conveyore.! a hehe cen eer vdleh nae 
=  Dewatered fine-coal feeder, a eo ine 7 
"1 Spiral conveyor fcr crushed | a 
! nut COS lL ciweeeeabeeseweews of er he : e : 
he i Coarse—dust CONVEYOL ceceqoee a nae | a. ; 
"3; Coarse=dust DiNsseceeseroes) ere <a 10,., +20,0 
oa i Coarse-dust feederecsceccce! : eee eee + 3,0 
© Bucket elovatoreeececeevoce ; ene | 
(9 | Twin spiral conveyoreeseceses| a TY a 
ia i CONVEYOP seaccccescocvccccee! ee ee : 
“3 !Centrifugal dryers dried Swans ee ae ee 
! Se ee SRE 3 x O | a | So 
sj !Dried=coal flight conveyor,! ee eee fo Be 
ed | Coking-coal COWGr ceseeeesee | ie “1,200 ‘+ +23,0 - 
52 ,Raw fine-dust conveyoreeess, | oe ee 
a, Raw fine—dust Dineececcesce: 7 | ~» BOO. | yo ee 
24 bee thickener for wash | _ re rene ee ee 
| ‘water’ slurry dischargessesi °° °° "6,0 yA TCO 
25 I Clarified-water tankesesecs | | 180; +36,8 
ate \Fresh-water tanks cecccesece| | | | 
°7 {Thickener for circuits | | 
' carrying slurry water: | ! : 395 | +37,0 
Slurry dischargessessesee! 15 | | 
| Slurry in OVErLlOWsseceee! ' 2.0 | | 
e8 Diaphragm pumpSececerccevcos' | ! 
oF | Slurry alk ccs ocascwesause | | + 34.8 
qa | Slurry CONCSscccccccccevcce! | | ! 
ge oly filers co scwcseeeees: ; 
%2 !Filtrate tankSwsiesisececsices| + 926 
73 ‘Conveyor Deltecccecvscccece, : 
oh ‘Slurry Dinewececccccesveccce' | | 
95 Waste water from sludge | | | 
CONG sauce seueceseoeeweess. | 
7 | Sludge concentrate Coneese.’ | 
97 (PUMDs coewceveccceccessecece | ! 
33 {Dried slurry conveyoreeceece: | | 
99 \ Twin spiral CONVEYOF ceevese, | | 
130 |Bucket clevatoreececes coves! | | 
10l jSteam coal Dinescecscvessces! 7 | 300 | + 23,0 
2 ;Thickener for wash water | | . 
overflow CITCUl bidecsenees | | + 50D 
103 ants thickener slurry | | 
| 520 2,168 i om Deh 


Google 


nates ‘List of equipment~in figures 8 and 9 (Gont'd). 


‘Ref i ere aie f 
No. Item 
106 | Diaphragm PUMPceccoesvcccce 
107 | | Flight conveyor for mid-= | 
| CLINGS eccccccccccccccccces| 
To8-| viddlings DINSeeeeccceveeye, 
LOY Middlings.....cssceeeseece'! 
110 ! Discharge conveyor from 
! middlings Bins eanoeecoaae! 
111! ; Drained middlings Dineseces! 
112 | Dad ned middlings bin ! 
z PCOUCK, c4kwieas sesduweteene® 
13 | Refuse CONVGYOF secececeswas! 
di, | Coarse refuse binSsesseeses: 
| Coarse PELUSCececccccccce,| 
115 | Fine refuse binSeceesececee| 
Fine YELUSCeccccccccsoces| 
116 | Discharge conveyor from 
refuse DiNsisveveasecsewse. 
117 i Future froth flotation 


' 


| plant (112.8 )Sscewesieweeoe 
118 ; i Room dust: collecting | 
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I.C. 7389 


The 80<mm, resultant coal is transported to the washery building by an 
inclined rubber belt conveyor of 1,200 mm, (47 inches) width on three-pulley 
carrlerse 


ae A 


In the washery, the coal is screened on large Schieferstein screens, 
which are housed in an enclosure, so that the dust can be drawn away to dust 
collectors. These maltideck screens divide the coal into the following sizes: 
80 x 25 = 25 x 8 mm, and 8 x O-mm, (3.1 x 1 inch, 1 x 0.31 inch, and 0,31 
x 0 inch). 


The 80 x 25 mm, size and the 25. x 8 mm, size are washed in separate 
piston-driven jig boxes 1.8 meters wide and 6,6 meters long (6 x 21,6 ft.) 
The 8 x O=mm, size is washed in two piston jig boxes, cach 2 meters wide 
and 5 meters long (6 ft. 6 ing, x 16 ft. 6 ing). © 


At this plant all the jigs are equipped with automatic slate gate con- 
trols, but most of them were set in a fixed position, so that they could 
serve only to indicate the height of the slate bed and the opening of the 
cates. In those under automatic control this is effected by floats connected 
0 oll-pressure cylinders to operate the slate gates. 


- 


The washed coal is screened into five different nut sizes and is de- 

livered to bunkers by spiral chutes. © | : 

: The fine coal is dedusted before delivery to the wash boxes. This is 
done in the Wedag Vibrator-Sichter, a kind of deduster in which the fine coal 
is fed over a vibrating screen through a high-velocity air current. after 
dcdusting, the coal is deslimed on 0.5 mm, wedge-wire screens before going to 
the wash boxes, | 


_ The washed fine coal is dewatered on 0,5- or 0,3-mm, wedge-wire screens 
0 4 moisture content of about 30 percent. Then it goes to’ draining bunkers 
with gratings around the discharge gates, where it is reduced to a moisture 
content of approximately 10 percent. 


Middlings of the coarse coal 80- x 25-mn. and 25= x 8-mm, go to crushers 
a then to vibrating screens (Schnellschwingsiebe) to remove the 0.5—mm, 
stury. The crushed middlings sizing screens make 25- x 8=mm, , 8= x 4-mn,, 
and y= x O.5-mm, sizes. The 0.5- x O-mm, slime goes to a sump, The 4- x 0,5- 
Ml, and 8— x /—mm, gradings are rewashed, | 


the his Clean coal from the rewash jigs is dewatered by screens and bins in 
oe Way as the primary clean coal. Even the slate is drained in bins 
Part of the water has been removed in the slate elevators, 


Slurry Treatment 


The Fev es and slurry under 0.5 mm, go to cones (Vorklassicrungs-Spitzen),. 
cones (§ : material (about O05 x. Ol mm, ) from thesé cones is pumped to other 
Uct of a zen), and the final settlings thence to 0.2 mm, screens. The: prod- 
™.) of th Se screens is added to the washed fine coal, The effluent (0,1 x 0 

a dianeter as flows to a large thickener (on the roof of the washery) having 
1299 of 20 meters (63.5 feet). : 3 
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I.C. 7389. 


thé clarified overflow of ae thickener is Gaea: again as wasn water in 
the jigs. The settled slime gocs to pa ttense 


' <The water from the rawecoal slurry screcns.is: est seperate and settled - 
in smaller thi¢keners of 40 meters diameter (33 feet). | : 


- It is proposed in the ities that the thickened eee go to | a ‘froth 
flotation plant, but at present it is settled in cones (Spitzen), and the 
settled slurry from these cones: ds, brougnt to pan vcees 


- 


* The gtneral washcry effluent: goes to a aeeneier (82 feet) thickener to 
obtain a final effluent of no more than.0.5 gram: per liter of solids in the 
watere 


16, Nordsiern Colliery | 


Data on the product of this mine, which wags used in the hydrogenation 
plant at Gelsenkirchen, were obtained from Dr. Jacob of Gelsenberg Benzin 4. 
Ge and from the builder, Westphalia-Dinnendahl=Groppel A. G. The colliery 
company and the consuming company are associated as subsidiaries of Gelsen- 
kirchener Bergwerksgesellschaft, which belongs to Vereinigte Stahlwerke, 
The coal is subject to intercompany movement only, For this reason, the 
' specifications as to grades of Cone ‘were not too rigidly enforced. 


The coal of selectod seams of ‘Kigiwolatias content is prepared in a 
"Sophia Jacoba" washery. (Sophia Jacoba. is the German name or the Barvoys 
process licensed to Wostphalia~Dinnendahl-Gréppel A. Ge), which delivers a 
washed coal of 4.0 perccnt ash content or separation at, EEE eerrenere a 
specific epvetws fat te ; . | 

A typical petrographic report. on the. coal so lected ‘for nyakouenstion is 
fusain, 2.2 percent; vitrain, 45 percent, clarain-durain, 52.8 percent, They 
have weed coals of as much as 5,0 page fusain and l. 5 perceuyre of semi- 
fusain at Gelsenberg. : . & 


Fusaii. is peeeedaay: as. an ‘pave diluent constitucnt, which is ‘not. con- 
_vertible but is not difficult. to handle.in-the plant. Thé. ash is not only 
inert but very troublesome as an obstruction to mechanieal’ functioning of the 
converters, 


Four’ percent ash was reported to be the most Pe er of hydro- 
genation fucl for use at Golsenberg in view of the over-all economy of mine 
and conversion plant, although tne ea of Gelsenberg Benzin would prefer 
a pon even cf lower ash content. 


The washed: coal is shipped from Nordstern to Gelsenberg in the nut and 
slaek size; At the works of Gelsenberg Benzin, it ts dried to 1.0 percent 
moisture and pulverized in ball mills to pass a screen of 400 mesh to the 
square centimeter; approximately 10 percent will pass a screen of 10,000 mesh 
per square ‘centineter (0,06 mn), 
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" The statistical price of seat transferred. from Nordstern, to Gelscnberg 
Benzin A. Ge was 2i, marks per meee TS tons Bo : ; 


Coal hydrogenation plants using high-volatile | ei tuminous coals from 
western Germany and Silesia were (1) Gelsenberg, considered above, (2) the 
Scholven plant near Buer, (3) The Poelitz plant near Stettin, and (4) 
Blechhamer in Upper. Silesia. . 


Other plants deine brown soul were cpenecen at t (2) ieate (2) WesseLing, 
and (3) Braunkohle Benzin A. G., and Brux, Ruhril Gemeb. H, near Welheim= 
pottrop operated on pitch, a 2 


ao a ae es" 


pens | ‘Heavy-liedium Washery | 
7 es 
The preparation. plant ‘at Nordstern is a en hens plant, of 
conventional Grlppel. design. Drawings of this. plant were not gyailable, but 
general arrangement schemes were available for a similar plant- presently 
mere. designed for Duhamel ,. a colliery ay Hirschbach near Saarbrlicken, 


This plant will be designed to ‘halide a Letal: ue poets load. of 270 to 
315 tons per hour, of which 65 percent over 10 mm, in size is to be handled 
- in heavy-medium separators, Sophia Jacoba process, and 35 percent under 10 
Img: in gsise will, be handled in fine-coal jigs, .-The coarse -coal will be pre- 
screened into two sizes - 80- ‘x 30—mm. and 30- x 10-ming, to be washed in. 
separate gr aes boxes. e eo ime, : 


‘ The coarse ee 80 | x 30 mms) tis dedusted on pat screens before going 
oo eh 7 ee a ae , We Gin es 
- ‘The slack, 30. x 10 Me » is aéslimed on wait eee cene before. gntérihg the 
wash boxes,. Then, the spécific gravity of ‘séparation is,1.40 and :the make~ 
up suspengion must be about 1.55 in order to take Care. of the ,dilution of the 
nedium by the wet coal entering ‘the box, © 7 a | 


§ 


tr a separation at 1.6 specific ‘gravity: is required,: the 30 x 10 mm, 
coal. should be deslimed first by water and afterwards sprayed with a suspen- 
sion of 1.6 specific. gravity. The suspension coming from the screens and 
having a ‘specific gravity of about 1.45 would ‘then pe iseeeiee = a "star" 
ee and returned ‘to the system, : ee ee 

At present, ‘the "star" ‘contrifuge is Hie operation: sniy at ane. Sophia 
Jacoba mine in filcke2hoven but ree be introduced. in other washeries of 
Wiedag" design, _ 7. — | aoe 

The dirt from ¢ the ere ae Baie: is fensahad: in an er current 
to take the, _middlings out Sepebatenys 


| cone of thé baths, 6k for. 15° ee 100 tons per a is. 2 meters 
65 feet). = By 
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A 30-meter (98 fect) diametcr thickener will be used to thicken the 
barytes; but 20 meters diameter would do, also, ‘according to the makers, 
Another 30-meter diameter thickener takes care of the washery and spray 
water from the washed nuts and the slack, 


The slurry from tne “yoaned fine Soe is to be thickened and put to 
vacuum filters, 


The plant .is bcing designed. to use a closed cvacent on the water, but 
flocculation is not, provided, -. : 


-r 
® ry 
"8 


17, zeche Carl Alexander 


This operation at Baesweiler, near Alsdorf., was especially directed fcr 
the production of Reinstkohle of 0,5 to 0.7 percent ash adapted to the very 
special purpose of preparing carbon electrodes for the aluminum industry, 
It is a privatcly owned mining property, but the entire product was deliverce 
to the Rheinisch-Westfalisches Kohlen-Syndikat for sale. 


The coal if a bituminous coking variety of 20 to 21 percent volatile 
matters: Mining and preparation operations were ‘concentrated on the working 
of certain selected seams that respond best to BUDen ere anaes 


The washery.- is divided into a normal ear for naking coking coal anda 
special part for making electrode coal. The numbers ‘in the description beloi 
refer to the flow sheet (fig. 10). po as e 


The raw eon: ia ‘aseeened at 80 mm, and the resultant coal passing thrcouh 
the screen is sized on screen (2) into 80— x 0.75—mm, and Q675- x O-nmm, 
grades. The 80— x 0.75-nm, size again is screened into 80—- x 10—mn, nuts and 
10— x 0.75=mm, fine coal, which are washed on two.Baum jig wash boxes (3). 
The .0,75—- x O-mm, ‘material from the pre-screen (2) goes to a preflotation 
plant (9), which consists of flotation boxes similar to the ‘mineral separation 
type but are manufactured by Schuchtérmann und Kremer-Baum A, Ge. 

The froth from ee machines can” ‘go either to. drum filters a1) or to 
the main flotation plant for further refining by selective flotation, .. 


The froth from the preflotation plant contains about 4 percent ash, 

_ When electrode coal is being made, this product is four:times refloated in 
the main flotation plant. This means that the froth from the primary flota- 
tion cells of 4 percent ash is fed to the first box and refloated, Then tne 
froth from the first box is transported by an elevator to the feed-part of 
the second box and is again refloated, and this is continued through four . 
stages, The ash content is reduced in these four stages successively to 2+) 
percent, 1.8 percent, and finally 1.1 percent. 


Each flotation unit consists of 4 cells; each system (block) consists of 
6 units; and there are 6 systems, or a total of- 36 four-cell units, 


The maximum capacity reached with the 36 units was 6,000 tons of clean 
coal monthly, Work was continuous during 24 hours, including Sundays, so t* 
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lls at Carl Alexander. 


Ji. - Acid-extraction ce 


Figure 


Digitized by ( [OC gle 


6,000 000 - : a oe 

« the capacity of: the ane was. 24x ox 30 = = = Boh tons- per Rie However, “Gy 000° 

tons a month was ‘acknowledged to be an exceptions The normal rate of. pro- 
duction was about a yOOO tons per month. : 


The flotation reagent used was a beechwood: tar oil (Buchenholzteerol), 
and this was’added to the entering feed. Sometimes-it was Sea to add 
a-little addi tional reagant to the following ‘stages.. 


Besides the slimes from the pun-of-mine. coal (1 and 2);:‘lump ‘coal’ could 
be crushed: down to 0.75 mie to furnish additional feed tc the Reinstkohle © 
plant. As the lump coal is sclected and, therefore, low in ash, the crushed 
uaterial had an ash content of about. L,. bs percent, and could te admitted directly 
to the main flotation plant. ; 7 ee 


ee? 


. ese . 


The final froth from the main ‘flotation plant went-to.vacuum-filters 
(15) , and the cake from these filtérs went .to.the- acid-baths’ (16) for the 
chemical extraction of the remaining ee mattere»:-A-cross’ section of the 
peel is shown in figure ll, Sl a ous 

These acid baths are concrete ce of. hou 3 -to & meters’(10 to 13 
feet) diameter Peovees aes pipés for circulating superheated steain prone 
tne contents. 

These concrete. vessels are ‘Lined. with carbon’ Siecks 3 mide by Siemens— 
Plania of Berlin Lichterfelde.. These carbon blocks are made of the purest 
ccke produced by the Carl Mlotendee roe mixed with peech and fused at a 
high temperature. 43 = , 

These blocks are necessary to een the concrete fren the res acid, 
The acid dissolves the silicious matter of the-ccal slurry.. The part of. thé 
Steam pipes that is in contact with the-acid is also made of pressed carbone 
The inner diameter is about 3 inches and the wall ‘thickness is 2% inches,” 
Because of the” acidity of the water, the rotary’ drum ‘filters must be Lined 
with rubber; and the cloth on the filter is of artificial resin (plastic). 
There are 14 of these acid a units _ the oe . 


Ash Extraction. 


cA mixture of water, hydrofluoric acid, and hyde Mieke iaid is frade in 
the ratio of 100 parts of water to 1 of HF1 and 2 of HGl, and the ratio of © 
wter to coal is 2 to 1, This indicates a total of 10 kilograms of hydro-~ 
fluorie acid and 20 aaa of ee acid in the mixture with 1 ‘ton 
of dry coal» 


The effluent water from the filters (37): As. singat petals, as virtually 
211 the acid is consumed in dissolving out the coat eaeh matters. 


By this Ocoee ences method, the ash content is reduced és. 0. 5 poreonta 


- The cake from filter (17) is teuatea iin: the vee ens (18) to remove. 
the rest of the acid, From here it goes to the next filter {19). 


os 
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The ‘cake from filter (19) is dewatered in drier (20) and stored in (21), 
Further’ on, the purest coal (Reinstkohle) is coked in the normal way (22) and 
is then ready for ‘shipment .to the: ‘aluminiiti Fefinery, ; ‘whane it is * pulverized 
and rived with 30 percent of pitch . to make the electrodes... = ; 

« The main flotation process is continuous, and the “coal stays about tall 
an hour in the frothers. The acid baths operate -on- ee eee and 
‘the slurry stays in contact with the boiling acid oe _ nouns: a 


As shown in ae 8, ne yield ‘depends largely ¢ on pine quality ¢ of che. 
scans usede a oa hes er . ne h 


TABLE 85° = 


ot Oalavgcesrccnccceccrceccoces | 
: ‘olin SOs rie Sees cb eceevuesiss | 
“6- aD isle ses ak ne ealveees ees | 


8-1 SO eal et belie Sew ueeaeee 
7 Over 1 ere eecevaccccsecseccce 


” Where seam l gives a theoretical yield of 75 percent of coal‘ of an accu 
mulative ash content of about 1,1 percent, seam 2.would give only oe percent, 
and. Aean, 2 is incapable. of “yielding” Any Coal of that grade." | a | 

“The flotation ‘plant ‘does not actually ‘deliver ‘thé theoretical yield but 
perhaps ‘80 percent of the thecretical yield. : : 


The advantage of the acid-extraction method is that.the effective yicld 

at 1. at ‘percent ash ‘can actually be carried forward’ to the final de-ashed . 
product. ‘ef 0.5 percent ash content. If ‘scparation by float-and-sink methcds 
‘to ‘obtain the . game. enidrash ontent were a tVeep eed the yield porane a) 
much slower ." ' ae yt a = Se oe 2 

a ORS telling venice main flotation plant, still low in en. were mixed 
with the fine coal ‘from the jig washers. and sold, The tailings from the pres 
flotation plant (9), having an ash content cf about 40 percent, were mixed 
- with middlings from the jig washers (also. about 40 Penvent ash) and fired cn 
special Martin stekers. | te os 


The production: of piped coal at Carl Ale exander’ | is | tepece: at’ ‘present by 
bomb. damage to. the surface works; nor is the®e any need fo? purest coal for 
‘Aluminum producticn in Germany at the moment. The production offnormal cokirs 
coal of the at a peesent is. about i, 000 tons: per pak 


18, Boche Kég ni vin Elisabeth ee - et ate” «Hie 


3 The Koenigin Elisabeth property belongs: tec lishnésmannrohrencwerke ie Ge 
* There ate three shafts: ~ A the Friedrich Joachim, (2) haat and (3) 
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Purest coal 
0.5% A., 18-20% W 


Process scheme for preparation of purest coal with wet and dry 
pre-enrichment and final enrichment by flotation 


Flotation refuse (filter coal) 
4-5% A., 20-25% W 


Figure 12. - Flow sheet of the Reinstkohle plant at Koenigin Elisabeth. 
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Wilhelm Emil. “the Acetate ieitisaitiiiabiilinl plant 4 is at the Wilhelm Emil te | 
shaft. This plant ‘was designed especially to produce suporcleaned coal for | 
the manufacture of. carbon électrodes for.the aluminum industry. It com ... 
bined the research efforts'of the’ producing company, the. specialists of Berg- 
bauverein, and the equipment manufacturers, Senpprer sce Ae ea of a ol 
and Lurgi’ Apparatébaum Gemebe He 5 of Frankfurt. Ce f e : 


Two general schemes were anbodted in this plant e one eee ae: the coal 
by wet methods and the other by dry methodsy The objective of: both was to 
arrive at a final ash content’ of 0.5 to O, 7 pores moss pavane to resort. 
tc acid extraction. : ao OE 


To obtain this result,’ certain. seams that contain the largest proportion 
of very low-ash, low-gravity float material were selected, and special. scp~ 
arating methods. were cee in an BELEnD to Scher eve very: small een at. 
lew gravities, oo ce 

The wet process ceniees apourd the baminaeser in heavy signensicn box | 
devised by Dr. Vogel to separate grains as small as 1 mm, in a very finely 
pulverized magnetite suspension, whoreas the older heavy—medium separators’. 
cl Tromp ‘and de Vooys had eae nenared only material aonn to. 5 ity size, 

The dry method ereeoeed by Lurgi Apparatobau G.mb. He of Peanerre am 
~2in contemplated | the treatment of 13- x 0 one erate by ih 
Separators. Paes . 

~~ Complete plant’ Sipient to porate - these ws ee had becn in- 
stalled at Koenigin Elisabeth, but the electrostatic separatcrs had not yet 
been placed in operation, and the second Laninarstrdém plant had worked only 
cxperinentalty | when a aes was partly ecnereanes by DORDEnE © e 


Operation was to be cnmene cate on coal from tne widely: acevin Finefran: 
séan operated extensively in the Ruhr and in the South Limburg field of 
holland as well, ; 


Lh flow: shéet PS ‘the Reinstkohle eek +s ‘shown in: figure 12, The 'feed 
to the ‘plant 13 hand-picked coal broken to pass a 60-mii,‘ (2. 36-inch) bar .. 
screens The 60 x O mn, feed coal delivered to the’ plant: at the rate of ' 
approximately 12 tons an hour is crushed and sized over 8 mm, cloth on an 
inclined; thechanical, vibrating screen (1) 5* the 8 x O mm,: undersize from this 
screen is then’ dédusted: over a similar sércen’with 3/4 mm. cloth,’ The over- 
Size of ‘the “first screen (8 mm,)-is returned to the erusher, which operates: 
thus in*tlosed: Circuit to deliver: ha entire feid finally at. 8 x O. mm, $12¢6 
The strééns are 3" meters long by: 13 meters wide (998 x he 9 feet).. 


© The seek féoa coal’ af: 8x 4/b mm: or 10: x © B/l: Mite size, which meuneed 


to about 74 tons per hour, 62.7 percent of the raw feed, was handled in one 
Vogel Laninarstrdm meh. 

oh Fy eee 5 : 
The Landnaretrtm aber ie a Pobranciier ‘box 18 meters (59 asus ‘Long by 
‘proximately 1 meter (3.28 fect) wide.and 1 meter deep ens in a horizontal 
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position. A slow-moving scraper line traverses the upper part of the box. 
This scraper line consists of two matched strands of roller chain which op- 
erate entirely above the liquid in the box but carry pivoted rectangular | 
scraper flights that dip into the liquid on the lower run, traveling from the 
feed end to the discharge end of the..pox, In this part of the run the ecrap- 
ers are held in a vertical position. by outriders . on each side of the attach- 
‘ments that secure the scrapers ta the sidebars of the chain. The return run 
of this scraper line is above ~ box and cléar of the contents, 


In the berremor the ae ian an entirely separate drag chain that convey 
the sink material to the discharge end. Both scraper. lines travel at such a 
velocity as to traverse the 18 meters length of the box in 35 minutes. 


The separating medium, a suspension of magnetite in water, flows throue-. 
this box at a very slow rate. The theory of control of the separations is 
that the suspension solids, of known.size consist and controlled degree of 
dispersion at the moment of entering the box at the feed end, will settle at 
a predeterminable rate during the interval in which the stream’ traverses the 
length of the box; hence, the effective specific gravity at the point of 
final separation of the load particles will be precisely determined, taking 
into account the settlement of the medium, This is presumed to be a more 
_ precise control condition than can be obtained by means of the so-called 
"stable" suspensions that are not perfectly stable. 


The function of the ‘top scraper One as conceived by the ‘inventor, is 
to hold the top layer of the flowing stream in place and induce a more unifors. 
slow rate of travel, so that all parts of the top layer, divided into inter- 
scraper sections, may be constrained to mave at the prescribed rate throughout 
the length of the box, . a ae 7 , | Be 


The suspension is ieliveved to the feed end of the separator hax by a 
serics of return pipes purporting to start predetermined proportions of the 
medium in several superimposed layers of the stream in the box so as to 
safeguard further the uniform flow and the lamination of the moving contents 
of the stream, 

The specific gravity of the feed suspension was sedeeeiied by a mechan- 
ical sampling and weighing device that, diverted samples from the return line 
to a sample eas carried on a scale beam, a 

The operation was reported to’ have. been based. pon a feed suspension 
gravity of 1.30, which at the delivery end of the apparatus resulted in a_ 
three-product separation, Owing’.to interim differential settlement. of the 
suspension, the top-layer. product, discharged as pure coal, carried 1,3 per- 
cent ash; the bottom layer, discharged by a refuse drag, carried 86. percent 
ash; and the’ intermediate Sayer, discharged as a middling product, carried 
10 percent to 14 percent ash, The eueerd of pune coal: de ea 546 
tons per hour. Pt aus ; 

The refuse and middling products dropped into eenunate ene Redler- 
type elevator boots, and the solid material was elevated and.discharged to the 
rinsing screens by a two-compartment inclined Redler, elevator with. two chains 
in each compartment, 
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1.35219 
26% A, 12% W 
Filter coal 
4.2% A, 22.6% W 
Purest coal 
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Quantity floating picture for production of purest coal in the purest coal plant 
Koenigin- Elisabeth according to the output obtained in February 1944 (1st stage) 


Figure 13. - Quantitative flow diagram of Reinstkohle plant 


at Koenigin Elisabeth. 
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All three products -— pure coal, middlings, and refuse - are rinsed on 
ons horizontal Schiefcrstein resonance screen divided longitudinally into 
three compartments, . : 


This screen is 8 meters (26 fect) long and is clothed with 0,25-mm, 
wedge wire in short.sections 1 meter (3.28 feet)--in: length divided into stops, 
with a drop of about 5 cm, (2 inches) between steps, 


The layer of. coal ‘onthe screen has a depth of 5 to 8 em, (2 to 3 edie 
The screen is driven at.900-r.p.m, by'an eccentric and connecting-rod_ drive 
with 12-horsepower motor, .Thé steel: screen supports have an inclination of 
about 40 oe ae ie screen a substantial rise on the forward stroke. 


‘The: iadanersion ‘is Pocoversd! = a magnetic: papeators The suspension ° 
containing coal and shale slurry is-fed to a rubber belt running over a mag= 
netic pulley. ..The magnetite adheres to the belt, and the water flushes away 
tne nonmagnetic coal and shale particles, ‘Further on, the magnetite on the © 
belt is demagnetized by alternating current and washed off into the ‘storage 
tanks 2 


The middiings of the Laminarstrom box, with about 15 percent ash, were 
added to the dry-screened raw fines for brigquctting purposes, arid the oa 
was sent to the pit heap, The pure coal, with 1.3 percent ash content, 
milled in a ball mill. (7) in -closed: circuit with a rake classifier (8) i 
return the oversize (over approximately 0.75 mm.) to the mill. The small 
particles. under 0.75 mm, wore delivered’ to the flotation plant (9). The ~ 
mineral ‘separation=type frother reduced the ash coritent from 1.3 perceht to 
0.7 percent; the final froth product was “treated ina froth destroyer (13) 
and then dewatered by the filters (14). 


Figure 13 is a euantientive flow diagram of typical se as 

These data, furnished by Dre Herman Meyer of Bergbauverein, are en 
sentative performance. data eee aun ne i operation of the first 
Laminarstrom unite = = |: 4: : 


Blectrostatic Soparators 


In the ary. ai Adt: che dsadsted seal. Pea eeusent (3), 1 mm, was to be 
fed to the electrostatic separators (19)--after being dried in a Blittner tur- 
bine dryer (17), The electrostatic separator plant consists of 6 machines, 
cach provided with 12 separator units in 2 parallel banks of 6 units, one 
under the other,: in this: respect very much like: the Johnson - separator, The 

separator, ‘elements are. 20 Clie: Oa 8. piauay gl in diameter and 2s 5 Te (8. 2 feet) | 
Gs Rene LBS ak BOR a Rete aoa 

“The DC. connie amounts to 35. 000 volte. This installation has Aes yet” 
been in operation, and. only’ laboratory’ experimental: data were'available; but 
the - cies seid hae eh ta the’ ae oe irae about’ the | same product 
2s the wet one : 
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19, Preparation of Hydrogenation Fuel 


Apparently" no special techniques have been developed for preparation of 
coal to be used in the hydrogenation process of pues liquid fuel, 


Coal was supplied from a number of eoldexies in the Ruhr district, 
including pits of Hibernia A. Ge, the State=controlled mines, and une Nord- 
stern pit near Gelsenkirchen, 


In some Of these plants :the aoa was- washed by . the ‘onuentional: jigging 
system, in which only the coarse coal was used for “hydrogenation and the 
fines carrying most of the fusain were diverted to the coke ovense 


The most commonly reported ash specification for hydrogenation soa is 
4e0 percent. Although it is considered very desirable, from an. operating 
point of view; to have lower ash coal, 4.0 percent was apparently the most 
desirable specification for economic Use: -of the fuel. Generally, the Ruhr 
coals will yield a coal of that grade by the conventional methods, but any 
substantial reduction below that level of ash content entails an uneconomical 
sacrifice in yield, , 


In heavy-suspension plants, a clean coal of 4.0 percent ash is commonly 
obtained by separation at around 1.45 specific gravity. 


In some cases it is reported that certain scams. were worked separately 
to obtain a prefcrred coal fro hydrogenation # that is, to obtain coal of 
favorable petrographic characteristics with high hydrogen content and low 
oxygen. It is important to have a high concentration of the brighter coal 
constituents with a low proportion of fusain and’ opadue matter. 


DEVICES AND TECHNICUES 
20. Schieferstcin Screen 


The Schieferstcin resonance screen is very widely used in the Ruhr area 
for difficult sizing jobs and for heavy tonnages, It is considered to be 
more effective than normal shaking and vibrating screens, 


A drawing showing the general arrangement of this screen is shown in 
figure 14. Shop drawings of one balanced double-deck design will be availabie 
in the files of the Bureau of Mines in Washington, meas 


The unique feature of thisscreen is the resonance Signent: jineomecrated 
into the screen supports and drive arms, A picture drawing of one typ¢ of 
resonance supporting clement is shown in figure 15, These are in effect live 
rubber shock absorbers mounted between the screen frame brackets er the: fixcd 
structure, as shown in figure 14, in such a way that on cach stroke one r2s- 
onance element is compressed and the other extended, and.on the reverse strox: 
these stresses are reversed, A somewhat similar clement in the drive arms 
relieves the reactions that would otherwise be transmitted through the drive 
arms to the drive shaft, ‘hen the screcn motion is synchronized with the 
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Note: All dimensions in millimeters 


Figure 14. - Schieferstein resonance screen. 
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Figure 15. - Resonance element of the 
Schieferstein screen. 


Digitized by Coc gle Original from 
THE OHIO STATE UNIVERSITY 


EEE ELA % 
3 g S 2 


SY3ZLIWITIIN “JNOULS 


o) 
ap 


Google 


REVOLUTIONS PER MINUTE 


- Typical stroke-characteristic curve of a resonance screen. 


Figure |6. 
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harmonic period of the resonance clements, the machine is operating in reso- 
nance, Under these conditions, the energy requirements are very low, and 
reactions transmitted to the supporting structure are at the minimum, A 
large part of the energy put ‘into the resonance elements is returned to the 
screen on the reverse stroke% 


Each type and model is tested in the works to ascertain the proper 
relationship of screen motiom 4nd resonance elements to arriveat the preferrcd 
operating spced and stroke, The screem is in resonance when driven at the 
speed that gives the maximum length’of stroke ascertained by the shop test, 

A typical test curve showing the relation of stroke length to speed in strokes 
per minute is’ shown in figure 164 In this instance, the range of efficient 
operation would be about 35 to 405 repem 


The resonance seindidie of operation has.been applied to heavy mine-run 
shakers and to light high-speed dewatering and fine-screening sieves, Con- 
trol of the patents wasvested in a syndicate, which licensed three manufac- 
turerse “Carylshitte Maschinen und Stahlbav-Gesellshaft, gear ipo Krupp= 
Gruson-A, Gy, Magdeburg; and. KLG8kher~Humboldt~Deutz A. G «, Cologne. Shop 
drawings: are ging obtained from the Humboldt’ paris 

The other two plants: ‘were not. visited, but. an. interview was obtained 
with Dr. W,. Kluge, formerly associated, with Carlshiltte 3 who is at the Branch 
Office ,vemporarily located in Steele near Essen,- An assembly drawing of one 
Carlshutte model. of the Sohieferstein screen, wilt be in the file, 


e e 


Performance data on a typical screen installation are given. in table 9, 


TABLE 96 = Sunnary of. bests of ‘a 1 single deck resonance screen 


5 : : ‘ Part-I; - 0 eratin characteristics | 
Type of screens | | \ Singlo-deck: ‘resonance, ; | 
Width of screens: = . $1,400 mm, (55 inches), - 
Length of screen: 55000. mie (197, inches), 
Screen cover: 0,25= x 1,0=-mm,. mesh,. 


Effective sercen wai "he2 x 103 = 565 square meters (59 sqe fte)s 
Stroke 3 , Length, 10 m,, frequency, 650 repels (0,39 inch). 
Transport, , speed: | vw» 0.18 meters per second (0,.6:in. per second). 
ads 29.5 tons per’..hour = 5,3 tons pér square meter per 
hour of fine coal (0.5 tons per sq, fte)s 
16.8 tons per hour - 3,0 tons per square meter per 
hour of’ slurry (0.3 tons per sqe fte)e 


Rinsing water: 3 sprays .7,5 cubic meters per hour cach, totaling 
: 22.5 cubic meters per hour (99 gal. per minute)», 
kotor capacity: | 5 hpe, 500 volt, 5.7 amp.,. 4,435 rePelle 
Idle 2,3 hp, 500 volt, 23 amp, 1,465 rePems 
Starting current: Nee 35 aMPe} starting time; 1 second. 
Loaded: | - 236 hpe, 500'volts 2,6 amps; 1,466 repome 
Energy consumption: |: 0,09 hp,-hour per. ton of fine coal. 
0.15 hp,-hour per ton for slurry, 
1299 - 37 - 
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Now that two of the three syndicate members are not readily accessible 
to the industry of western Germany, a project has been sponsored by the prep- 
arition-plant builders cc Sstecr ea a ‘new Schieferstein screen-fabricating 
shop in the Ruhr area. * she ; 


For desliming coal at 1 mm. or finer, the Humboldt screen specialists 
recomend Schieferstein screens at about 480 rep em, with a tating of.4.to 5 
tetric tons of 8 x O mm, feed. coal per hour per square meter of effective 
screen area (approximately hawt a ton pe lee foot). ; 


21. Nedag eouncerbalanesa vibrating screen 


This screen, devised by- the staff of slestphalia-Dinnchidahl-Gréppel Reo 
is shown in general assembly, in figure 17. 


‘The unique feature of this machine is the counterbalancing scheme, which 
apparently is very effective, The test unit operated on the floor of the 
works runs (without load) so smoothly that a pencil will stand up on end on 
the supporting frame. Several units observed in operation in the field ape | 
peared to be running very a an and were generally praised by local oper- | 
ating officials, ; | 

Balanced operation is obtained by meinen the drive shaft ina heavy, 
floating, counterweight member hung. from the supporting structure by two 
swinging links, Ae The machine ig so designed that the combined weight of | 
the drive assembly, consisting of the crankshaft with its flywhecls and drive 
pulley, the pilTow blocks » and heavy cast-iron members on which they are 
“roa with the supporting links, A, is ous to the Weight of. the screen 
Odye 


The drive shaft is a inte offsct crank shaft with a drive arm on the 
crank at each end of the shaft, and the shaft itself is.-carried <i the float- 
ing pillow blocks. Thus, there are in effect two driven elements in balance - 
the screen body connected to the drive arms and-an equal counterweight con-= 
nected to the pillow blocks, These two counterbalanced elements are driven 
with equal amplitude in opposite directions. The pantegraph arm, B, is a 
device to hold the screen body and the ene Grive-support structure in 
proper relative positions, 

The drive pulley in the center of the crank shaft is placed eccentrically 
on the shaft with half. the throw of the cranks, so as to compensate for the 
Notion of the shaft and avoid a agi pull on the motor » Which is mounted 
ina fixed position. 


a2, Wedag Vibratorsichter (Deduster) . 


‘ This is an aspirating, dry dedusting on Paeiareds by sentences! 
“innendahl-Grijppel A, G, and used in their preparation plants for pre-dedust- 
* the fine coal before jigging... The dust is-extracted from the coal by a 

sh—velocity air current passed upward enpouen the coal while it is trav- 
“Psing a high~speed vibrating screen, 
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| ad 
Dimension drawings of the principal elements - ina eypnce 1 plant are 
available in the file of the’ Snecon eters 


The ase eareied up by the air stream is first settled in a coarse-coil- 
catching chamber where the granular material is deposited, From there the 
air goes to a cyclone, in wnich the fine dust is settled, The dust catchers 
and the transferring ¢olumn above the screen are operated under ‘suction of 
about 15 to 20 mm (6-to 8-in.) of water measured above the coal-feed SCYeen, 
The fan is placed on oe suction side of the collector, ° | 

In some jnstaiiations: the air is handled ina Siesed circuit, in whicn 
case about 25 percent: of excess outside air is taken in by leakage. at and 
above the screen, and an equal amount must then be diverted to a fine—dust 
collector beck of the cyclone, which discharges 25’percent of the circulating 
air load to the atmosphere, This may be a bag filter or a water—spray dust 
catcher, Where wet coal is to be che aa galas the excess air mast be in- 
creased, 

The typic.l cdedusting unit has a net sercen arca of 125 by 150 cm, (4? 
x 60 inches) set at an inclination of 4 degrees from the horizontal. The 
screen is a round hole=-punched plate with 1.5 mm¢ openings. The pattern is 
460 holes per square decimeter to separates the coal at 0.3 mm. size and 570 
holes per square decimeter to separate the coal at 0,5 mm, size (4,275 oon cS 
per square foot and 5,295 holes per square foot), Air circulation is at t 
rate of 400 cubic meters (14,125 cubic! feet) per minute, and the eee 
the fan discharge is 60 to 100 mm, (2.4 to 3.9 inches) of water, The rated 
capacity of such a unit is 50 tons per hour of 10 x 0 ma, coal, 


In some installations, ieated air tas been used to advantage for handlin: 
wet coal, It increases the effectiveness of dedusting and partly dries the 
dedusted coal, but performance data were not available, 


In the Humboldt deduster, the fine coal is introduced into the sir -. 
stream in a thin curtain that falls through the cising air current and then 
discharges to the storage hopper: via an ‘inclined fixed screen, This screen 
serves mainly as a chute for the dedusted product, although the circulating 
air current passes upward through the screcn before coming into contact with 

une feed coal, 


The coal is fed evenly into the air stream by a eran drum distribu- 
tor, which delivers’ the ecal in a very thin stream across the entire wiath 
of the drum, In handling the auseeladen air, the Humboldt deduster is siuu- 
lar to the Wedag system described above, except that a Raymond-type classifier 
is used to catch the granular coal aheadiof the final. air clarifiers, which 
usually are cyclone collectors, The classifiers and cyclones are somethics 
Eee with porcelnin eee to aoa replacement delays. 
A ore aines of a double~unit' ‘Humboldt deduster is shown in figure 
18. The curves of figure 19 show typical'performance data, and figure 20 
gives some typical data on the effects ef moisture and overloading upon t%2 
efficicncy of operation, 
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Figure 19. - Performance data on Hymboldt deduster. 
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Figure 20. - Effect of moisture and load on deduster efficiency. 
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Figure 21. - SKB froth breaker. 
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At the large washery installation handling Westphalia coal, two of these 
fumboldt dedusting units handled 220 tons per hour of 10 x 0 mm coal. lach 
unit consisted of one double deduster, two classifiers, one exhaust fan.and 
motor, two collectors, one feed hopper with feeders, and two gear boxes with 
motors. Data on performance of this plant are given in table 10. 


TABLE se Performance (monthly average) of Humboldt 


deduster plant | 


(a) Deduster set at 0.5 mm, size. 


Dust in feed: 22.3 percent =. 0.5 x 0 mm, 
Dust in dedusted coal: "2-5 percent —- 0.5 x O mm, 


Oversize in dust: _13 percent plus 0.5 mM, 
| Moisture content cf feed: 2.1 percent. i. 
(b) Deduster set at 0.3 mm. size, ° oe 


Dust in feed: ia lA percent - 0.3 x O. mm, 
* Dust in dedusted coal: 2 vercent 0.3 x O mm. 


Oversize in dusts 11 percent plus 0.3 mm, 


th. SKB Froth’ Breaker 


This is a device used to break down the froth from the flotation ma-' 
chines to facilitate handling and filtering the product. It is similar in 
effect to the Elmore Vacuum flotation machine in that the froth is broken 
down in vacuum, | Whoa ae 

A schematic ener of the device is shown in figure 21. The froth from 
the flotation machines is discharged at rather high vclocity into the verti- 
cal cylindrical vacuum tank, where it impinges on a central baffle plate. , 
Details of the vacuum tank are shown on the left side of ‘the. illustration and 
the sequence of operations is shown in the upper right hand sketch, The air 
is exhausted from the tank by‘the watcr-ring vacuum pump, The defrothed coal 
slurry discharges through the conical tank hopper and then goes to the vacuum 
filters, The sponsors of this devicé report that it doubles the rate of 
filtering as compared to the method of filtéring the frothy product direct 
from flotation machines. 


The table in the: {Ylustration ids the principal deaien data and load 
rates, These data in ‘English’ ‘translation are eve: in table parry | 


TABLE 1. - Data of the SKB 1 vacuum bic daira 
- Water-ri air ) ee 


Flotation concentrate, Suction pipe Air aspirated, 
tons per hour diameter, mn Suna meters. per minute 


eeegeve0eeneoeee 88066 


20 7 he 
Be ee eeeecanes 150 (6 in.) a ( 918 cu, ft.) 
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254: Discharge of Fine Coal Rrom puukers 


In the SKB plants, froth flotation filter cake is setened in narrow,. 
comical’ hoppers fitted with rotating-plate discharge gates that are reportes 
to be effective for handling. extremely ‘sticky, wet fines that ordinarily give 
much cho ie in chutes and bins, 


A rough sketch of this device is shown in figuré 22, These hoppers are 
limited to 1 meter in diameter’ at the bottom discharge end, and the sides 
are almost vertical 80 to 85 degrecs from the horizontal, The-entire botton 
of the hopper is open, and the contents are retained by a rotary plate gate 
a littlc below the bottom of the bin. 


To discharge material, this plate is yotated at a een) speed of 
about 50 centimeters per seconds, The coal in contact with the disk is moved 
out toward the periphery by centrifugal force and is plowed off into the 
conveyor by. a steel blade set at an angle on the. rim of the disk. 


In an alternate design for the most ghaboart matcrials, shown in the 
right~hand view,’4 conical member is substituted for the plane discharge dis. 


26, Washery-Control Devices 


Automatic control devices for wash boxos are similar to those in common 
use in American and British fields. A float riding on the slate bed comm- 
nicates its mioeaon to an oil-operated Baveen that opens and tloses the slate 
gatcs, 


‘In a modification of this system found in a. eves ihe SKB washeries, 
the motion of the float is communicated also to.the airéinlet valves, so that 
an-excessive accumilation of slate in the wash boxes brings about an increase 
in une air introduced into the pulsion chanbers : 

. Fine-coal jigs, even those Gperetine with feldspar, use these floats to 
sesdiace the discharge of refuse, a 


In the héavy-suspension washers, two methods of- pontner were observed. 
(1) hieasured samples of the medium were weighed at intervals to. determine its 
specific gravity. In some plants mechanical devices were used to weight autc- 
- matically a measured quantity of medium recovered from the rinse-water’ circu:* 
and to recirculate the pulp back to the thickening device when the specific 
gravity is too low. (2) A specific gravity-indicating device consists of tio 
static tubes inserted into the. bath at a-measured difference in level, Air 
is introduced through both tubes, so that it bubtIes at a uniform rate into 
the bath, and a sensitive pressure gage-in a W-tube connection linking the 
two measuring points FRET SUEES the ete enence: in | pressure between the two 
levels in the bath, ee ee ce ene 
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Movable loading bridge with tipping and slewing crane 


and coal lowering device tipping as well as working with 
either grabs or ordinary skeps, in the port of Bremen 


Capacity: 16 railway wagons of coal per hour. 


WOT WEY 


Figure 23. - Coal-handling equipment at port of Bremen. 


Movable loading bridge with tipping and 
slewing crane as well as coal lowering device 


in the harbor of Born, Juliana Canal, Holland. 


THE OHIO STATE 


a 
2 et Se ee 


3 oS se 
ie a Gh. 


stetsee (th? gote 


(MOTT 


AA 


Capacity: Up to 18 wagons of 20 tons of coal each per hour. 
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Figure 24. - Barge-loading equipment at port of Born, Holland. 
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- mietnuabatae Separator | 4 — 


At Koenigin Elisabeth colliery, the’ Reinstkohle plant’ was being equipped 
in one section with electrostatic separators furnished by Lurgi npbararsean 
Ae Ge, of Frankfurt, 


Research on the application of the electrostatic process to the ultra 
refining of fine coal for special uses was undertaken by this firm as a part 
of the wartime development program already referred to. it appears that — 
these researchers followed the principles embodied in early electrostatic 
separators exploited in America by the Huff Electrostatic Separator Co, The 
expcrimental work for the Koenigin Elisabeth plant was done at the research 
laboratory of Lurgi Apparatebau A. Ge in Mousonstrasse, Seckbach, Frankfurt, 
This plant was visited November 21, 1945. There is now a small laboratory 
apparatus in condition to operate sufficiently to demonstrate the process; 
Dre Weindel and Dr. Zopf are available at the laboratory or at the offices © 
of the company in temporary quarters | in Bohnerstrasse 10, STAR Ees | 


The separating element consists of a horizontal, polished, counting 
drum and, parallel to it, a filament housed in a recess.in a fixed cylinder, 
This filament is said to produce the electrostatic. field in_the area between 
these two parallel elements by a spray of ions, The tension may be regulated 
ina range of 15,000 to 45,000 volts, The finely divided and closely sized 
coal is fed over the moving roller, which turns over towards the filament, 
This roller acts as a feed distributor as well as taking part’ in the separa- 
tion, The feed is evened out on. this roller b; y art adjustable, blade-shaped 
control gate, = 


| The feed particles receive an electrostatic charge upon shearing: the 
Charged area. Those having a high conductivity give up their charges imme- 
diately to the feed drum and drop vertically frotm it, whereas the particles 
of lower conductivity retain their charges logger and are carried farther 
around on the drum, so that they are discharged into a separate hopper, 


The Lurgi specialists are of the opinion that fusain can be separated 
from the coal electrostatically because it has a higher conductivity than 
clarain and durain,. Closely sized feed is essential to effective operations, 
and the size range was reported to be 1-1/2 to 1/10 mm, 


8, Loading Coal into Ships ° 


Leading builders of cranes : bridges, and tippling appliances for han- 
dling coal at tidewater piers are J. pos: A. G, ore ; and Demag A. Gey 
Duisburg, , 


The general arrangement drawings of two outstanding ‘insted ations by 
Pohlig ~ one at Dresden and the other at Born, Holland = are shown in figures 
23 and 24. The mechanical equipment comprises a traveling bridge spanning 
the railway tracks and/or storage piles, with a cantilever extension over the 
waterway carrying a shuttle conveyor carriage and boom section to deliver 
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into the ship's hold alongside. A crane operating on the bridge hoists the 
loaded car to the bridge level, where it is placed upon a tippler thatpours 
the contents out into a small feeder hopper that delivers it to a belt con- 
veyor in the bridge structure, This belt,.in.turn, delivers its aoae to the 
shuttle conveyor for delivery to the hold, 


In the Pohlig system, this leading conveyor is a steel-bucket conveyor 
line that traverses the horizontal and inclined portions cf the boom like a 
deep-pan bucket line, and in the adjustable vertical part it functions like 
a bucket elevator running backwards, taking its load at the top. Upon round- 
ing the tail sprocket, the buckets dump their contents inte the hold of the 
sd through the casing of the conveyor, which is open at the bottom, 


For -loading canal barges, as at the Born piers on the Juliana Canal, 
shown in figure 24, the vertical lowering section is not required. ‘This 
device is reported to be effective for preventing breakage when operated 
carefully. It is designed particularly to ihandle coke, briquettes and sized 
coal, The capacity of these bridges is reported to be as high as 1,000 tons 
of coal per hour. 


296 Bittner Rotary Kiln Dryer ; | 


Bittner Werke supplies an interesting innovation in the inside equipment 
of conventional rotary-kiln dryers » Which is said to: increase ‘the efficiency, 
The interior of. the shell is traversed longitudinally by cross-shaped (+ ) 
steel—plate shelves so arranged that the material cascades gently from shelf 
to shelf as the shell turns, After one complete turn from the feed end,..tie 
load is uniformly distributed among all the shelves, which are, in turn, © 
distributed over the cross section of the shell, By this means the load is 
effectively exposed to the drying effect of the hot gases traversing the shell 
The accompanying sketch (fig. 25) shows approximately the arrangement of 
shelves in section, Longitudinally, the shelves are broken into four or more 
separate banks: (depending on.thé length of ‘the oven each set of shelves 
being generally 1.80 meters. long (5.9 feet). 


At the discharge end of the dryer is a series of spiral guide vanes siml- 
lar to the spiral feed spout of a tube mill, which delivers tne dried materiel 
from the shelves to the periphery of the shell, where it is discharged. 


The temperature graph (fig. 26) shows the rate of change of temperature 
of the dryer gases and of the load material in the dryer with the circulatory 
gases traversing the kiln in the same direction as the load, The upper curve 
shows the temperature of..the gases.and the lower shows: the temperature of tne 
load material. The manufacturer reports that the rapid drop in temperature 
in the first part of the dryer is characteristic of the Buttner design and is 
facilitated by the distributing vane arrangement, 


30. Turbo Dryer 


The Turbo dryer is extensively used for seeteuitural and chemical prod- 
ucts but .is also adaptable to the drying of coal where it is important to 
handle ‘the load gently to avoid breakage. 
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Figure 26. - Temperature graph of Buttner kiln dryer. 
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Figure 27. - Buttner turbo dryer. 
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Figure 28. - Rate of temperature change of turbo dryer. 
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The dryer shell is a vertical, cylindrical drum carrying a ‘gerics of 
ring shclves arranged onc above the othtr and supported ona central frame- 
work around a series of turbine fans in the center that maintain a definite 
ventilating system, The shelf assembly rotates very slowly (10 to 15 min- 
utes for one complete revolution). Figure 27 shows the general arrangement 
cf the Turbo dryer. : : ; 

The feed material to be dried is spread out uniformly orf the uppermost 
shelf by a feeder above, and it progresscs downwards from shelf to shelf 
until it is finally discharged from the lowermost shelf. 


This transfer from shelf to shelf is effected by means ‘of: eles gape 
placed axially in the shelves and dividing each shelf into a number of equal’ 
seguent-shaped sections separated by in as slots staggered with Peapece 
to those above and below. ; 


For each shelf there is a stationary, flexible aia blade that- 
pushes the load off the Shelf segment into the discharge slot following ‘it: 
when the segment passes under the blade. The first blade (for the top shelf ) 
is just behind the feeder, so that the wet coal makes one complete revolution 
on the top sheif; it is then scraped off into the next shelf, and the empty 
segment passes immediately under the feeder’ to receive a fresh load. coer e 
is also a spreading blade that levels off the conical pile on each shelf . 
following the feeder. 


The central fans maintain a circulation of the air in opposite direc- 
tions between adjacent shclves, and the air has a generally spiral motion, ' 
Thus, if the air enters from the periphery of the drum in the lowermost 
intershelf section, it is drawn into the central turbine and discharged into 
the next annular intershelf space above, where it moves spirally outward and, 
at the periphery, passes upward and returns to theeturbine via the next higher 
intershclf space. This continucs until the air eect eee av ie center at 
the top at 98 percent saturation, : : 

Where it reverses at the periphery, the drying wir is reheated, In air 
cryers used for chemicals, foodstuffs, and the like, thc air passes over heat- 
ing elenents there. In coal dryers, the circulating gases are heated by fur- 
nace gases or waste heat as may be available introduced through ports in the 
sicll and distributed vertically as'may be dosired. Figure 28 shows the rate 
of temperature change of the drying’ gases in posetne TAROUE the dryer when 
drying bituminous slack, 


The works manager estimated 35 tons per hour capacity on devine bitu- 
minous slack from 8 percent moisture to 1 percent moisture ina dryer 10 
meters in diameter by 12 meters high (32.8 by 3% fect). Expressed another 
Way, the rate of evaporation was’ estimated at 1.5 to two kilos of water per 
Square meter of drying surface per hour (0.3 to 0,4 pounds per’ square foot); 
the 10 by 12 meter dryer has l, 200 ‘square meters of drying sure os | 


This dryer is reported ‘ handle the drying of friable brown s6ale with 
very little degradation. Figure 29, reproduced from data furnished by the ~ 
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manufacturer, shows the screen analysis of four types of Gcrman brown coals 
of 6.mm. top size dried in turbo dryers. In each set of curves the solid | 
line shows the cumulative screen analysis of the wet feed coal, and the 
; SOME y 08 dotted line shows the screen analysis of the dried product, 


- Each pair of curves represents a different coal. No. 1 is identified 
from west of the Elbe, No. 2 from near the Rhine, No, 3 from west of the Elbe, 
and No. 4 from Bee of the Elbe, , 


A idEPteAtion of tho turbo dryer developéd for * ‘handling fragile mate- 
rials without transférring the load from shelf to shelf is shown in figure 
30, In this design the drum is stationary, and the load is carried entirely 
through the | dryer on a spiral conveyor, The conveyor consists essentially of 
a serics of pans..that function exactly like the segments of the shelves of 
the normal turbo dryer, but the individual pans are carried on a single strard 
of side-pull chain, Within the dryer this chain follows a spiral path down- 
ward around the inner shaft that houses the turbines, The outer sides of the 
pans are supported on a. fixed track on the dryer frame, The entire shelf 
assembly. is driven by the inner drum, which supports the chain track; hence, 
there is no movement of the chain ani pans relative to the supporting. frame. 


At the bottom of the dryer, where the pan assembly passes out of the 
shell, the shelf segments. » relcased from the outer track support, dump them 
selves automatically and then return to the top of the dryer to be reloaded. 


Figure 31 shows the variations in moisture content of the various. size 
increments of fine sizes of brown coal dried in turbo dryers.. Data on two 
such samples are shown, The solid lines show the percentage of each size - 
size in millimeters is indicated on the horizontal scale at the bottom and 
screen percentages on the vertical scale. The broken line shows the moisture 
content of the same size fractions, Thus, ,in the first sample after drying, 
the minus 0,25 mm, fraction is-30.4 percent of the sample and its moisture 
content is 13.6 percent; the 0.5 x 0.25 mm, fraction is 16,2 percent of the 
sample and the moisture content is 12.5 percent. The average moisture of 
this a saaple was 11,3: percent. | 


vite 32 shows the pagoleutte drying of the coal as it passes through 
the dryer from shelf to shelf. (brown. coal), The numbers on:the bottom hori- 
zontal scale are shelf numbers from top feed shelf to bottom discharge shel!, 
and the vertical,iscale shows average moisture content. The four curves show 
the data on four different typés of German brown coal. of the same series as 
shown in figure 29, 


a1. Aspirator Dryer | 


The pamiavaeu aati this the "rapid circulation didipcilt Rema~Rosin 
system. It is similar to the "flash" dryers developed in America. 


In this system, the coal is dried and conveyed jn suspension in a high- 
velocity current of hot gases, In the Buttner system, one. éxhauster is used, 
and the entire system operates under suction, . ; 
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2. Revolving equipment 
3. Turbine 

4. Heating element 

5. Hot gas return flow 
6. Hot gas outflow 

7. Dried material outlet 
8. Air inlet 

9. Belt drive 

10. Turbine drive 

11. Air flue 
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SECTION B-B 


Figure 30. - Belt-type turbo dryer. 
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Figure 31. - Variations in moisture content, by sizes, ater drying 


in turbo dryer (brown coal). 
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Hot gases from the furnace or other source are drawn into a vertical’ 
drying column, and the wet material to be dried is fed continually into a 
constricted section of this column (generally by a screw conveyor). The Air 
current in the drying column dries and classifies the coal, The fine, dry 
coal that is light enough to be carried upward by the air ¢urrent is trans- 
ported over the top to a cyclone collector operated under suction by the 
exhauster on the discharge side-of the cyclone. .:, : 

The coarser or wetter particles that cannot be carried by the current, 
drop downwards against the current and gravitate to a mill, which crushes the 
coal and exposes fresh surfaccs for drying. The crushed coal returns to the 
primary drying and classifying column or, in an altcrnate scheme, to a second 
drying column,’ which again delivers to a classifier... This classifier like- 
wise delivers finished, dried, fine coal to the cyclone and returns the coarse 
wet particles ‘to the mill, which thus: operates in closed circuit with the 
drier, and automatically the system récirculates the fecd material until it 
is dry and fine’ énough to pass the classifier andd@liver to the cyclone. 


The manufacturer cited an example of this type of dryer operating on 
bituminous coal at the rate of 60 tons per hour. The drying column is one 
neter (3.28 feet) in diameter, and the exhauster motor has a rating of 150 
kw, Coal slurry of 20 to 35 percent moisture content after filtering, can 
be dried to around 2 to 2.5 peréent moisture,. Two large installations of 
flash dricrs for drying brown coal -for. hydrogenation. at Offleben and Litzen- 
dorf have seven such units. Each of these plants handled 20 tons -of wet coal 
per hour and delivered 13-tons of dwyy coal, Each dryer tube evaporates 1 ton 
of water per hour, ' i a ae , es | 


Figure 33 shows the rate of change of temperature of the- circulating 
g3ses in the Flash dryer. In this graph, "1" is the length of total travel 
of. the drying gases in meters and "t" is the temperature in degrees Centi- 
grade, The "A" curve shows the temperature of the circulating. g2ses, and 
the "Bit cirve shows the temperature of the load material being,dried. The 
break point at "C" is where the recrushed coarse material returns to the 
dryer stream, This initiates a second phase of rapid evaporation and corre- 
spondingly rapid drop in temperature of the circulating gases, 


32. Dust Collecting 


_ . Im addition to the conventional cyclones and cloth filters, Buttner 
Yorke manufactured multiple-unit cyclones under the patents of the Dutch 
firm of Kennemer Machinefabriek, Beverwijk, Holland, developed by van 
Tongeren, This is a line of mctal-tubc dust-collecting units similar to the 
"Oulticlona" and "polyclone" systems of the Research Corporations, 


In the beginning, they installed some multiclone plants with small tubes 
00 millimeters (8 inches) in diameter and as many as 680 tubes in a plant, 
but. these early installations were found to be uneconomical, mainly because 
of high power requirements, The prescnt practice favors the use of a small 
number of much larger tubes of 750 to 1,100 mm, diameter similar to the 
Polyclone type. The Dutch firm of van Tongeren has installed these multi- 
Cyclones up to 2,200 small tubes of 12 cm. diameter at the Central North 
Power Houge » Amsterdam, = 
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336 Buttrier- pulverizing System 


This firm had an: cxtensive busiaves in the manufacture and installation 
of coal-pulverizing systems for powdered-fuel PTR ea 


Their standard P, F. fnereti geben eamuened of a cylindrical ball mill 
in closed circuit with a vertical-column sorting or classifying chamber 
followed by a cyclone collector and exhauster on the ae side of the 
cyclone. : 


The characteristic fenkups of their system is the Flash dryer in “closed 
circuit with the ball mill, often used when the coal is damp. In such an 
installation, the classifying column is replaced by a Flash aryer tube, The 
coal feed is delivered first to the dryer classifier column where any materia 
that is already fine enough is sorted out, dried and transported to the col- 
lector without going to the mill, The heavy particles, large and damp, go « 
the mill, A current of hot air is drawn through the mili to carry away and 
dry the coal as it becomes fine enough. | 


Mr. Flugel, the pulverizer expert, who has had some experience in in- 
stallation of ball-mill plants for pulverizing Russian anthracites, says ‘coals 
in the Charkov area are even harder than our Pennsylvania anthracites, He 
reports a steel consumption (including balls and ,lining of semimanganese cast 
steel) at 400 to 500 grams per ton of dry coal pulverized - higher than steel 
consumption in grinding cement clinker. Steel balls of 100 to 110 kilograus 
per square millimeter tensile strength are used, 


He reports they have used pulverized pidivanibe for cement burning only 
in 50 percent mix a bituminous coals. 


Bittnert s large tbe mills. are*2,.3 to 2, 6 petebe in diameter (inside) 
by 4e0 to 5,0 meters long (7.5: to 8. 5 feet by 13.1 to 16.4 feet). 
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APPENDIX | 


Excerptsa/ from Guides for Acceptance and Supervision of Coal-Preparation 
Plants, Edition 1943. Technical Standardizing Committee for 
Mining, Part of the German Standardizing Cormittee 


A, Definitions and Nomenclature for the Preparation Products. 
I, Size Definition for Raw Coal. 


1. Run-of=mine coal is the raw material as it is brought to the 
surface, 


a. Coarse grain ~ the preclassified raw coal of nut I-III. 


be hiiddle grain ~ the preclassified raw coal ‘of nut III-V. 
Coarse and middle grain are also designated as raw nuts. 


c. Fine grain - the total grain below the smallest raw nut 
class (raw fine coal), 


e. Finest grain - the smallest grain of the fine grain (dust 
or slurry, respectively). Dust falls through dry sieving 
or sifting as raw dust or fine dust. Slurry carries ac- 
cording to its origin of wet preparation processes in 
addition the corresponding origin designation. 


II. Size Definition for Pure Coal. 


6. Pure coal is the prepared coal freed of impurities, 


8. "Edel" .coal is an exceptionally pure “coal prepared by low 
specific-gravity separation to obtain a lower ash coal. 


9. Reinstkohle (purest coal) is specially far-going prepared coal 
with ash content at present below 1,0 percent. 


III, Grain Designations for "Zwischen" and "Mittelgut", 


ll. "Zwischengut" is a process product to be further prepared, It 
is a mixture of intergrown with pure coal and pure refuse, whica, 
according to grain, is designated as coarse, midcle, or fine 
"zwischengut", : a 


12, MLittelgut" is an intergrown and enriched end product. . 


13. Nut grindings (Nuss-Abrieb) is that material that is: sieved 
out or washed out at the nut-coal loading station, It is 


usually returned to the washed~coal screens : 
yy, The omitted portions were considered to be relatively unimportant, 
ee : 
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14. Boiler coal is that material consistirig of various prepara- 
tion products wee is meant for the boiler aoe 


Ve Purity Désignation, . 


17. Pure coal (Reinkohle), in preparatory technical sense, is a 
coal that is produced at a certain specific-gravity separation 
between pure coal and intergrown material without misdischarge, 
with only the belonging jinherent. ash content, in contrast with 
pare coal in fuel chemical sense, 

18, Hew (ierwachesnee’ is the goncened ov middle product 
between the two separation gravities, 

20. Misdischarge (Fehlaustrage) is the product of a concentration 
method which remains lighter and heavier than it should be 
according to.the pure product, It consists of the sink par- 
ticles in the meee coal and the float particles in the ref- 
use, ° 


VI, Moisture Definitions, 

De Surface moisture is the moisture that adheres to the out- 
side and which, in the technique of sifting, sieving, and 
dewatering, is the only determining factor. (Determined 
according to an agreed method, ) 

b. Total moisture is the moisture that can be determined 
through 2 hours! drying at 106 degrees centigrade, where- 

by, during re-weighing, no uptake of hygroscopic moisture 
is possible, 

Be. Processes and Des’ gnations in the Preparation of Steinkohle. 

II, Sifting (compare also DIN 7053). 
Par Designations, — 
Missize (Fehlkorn), 
ae Undersize (in sifted: naterial). 
be Oversize (in dust). 
IV. Concentration Processes, 
2e Designations, 
‘Misdischarge (Fehlaustrage) o 
as Intergrown or pure refuse in the wash coal. 
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be Pure coal or refuse in "Zwischengut" or "Mittelgut". 


Ce Pure coal or intergrown in the washed refuse, 


Guarantees 


4. Throughput, 


Normal throughput capacity is defined as that input por hour of raw coal 
with run-of-mine moisture to which the full and successful performance of all 
parts and auxilidry devices of the plant are to be determined, To provide for 
the fluctuations.in the ratio of coarse grain to.fine grain and to avoid too 
high or too low rating of single machines and devices, it is’ necessary to fix 
the maximum and the minimum charge of the coarse~grain fraction, the fine- 
grain fraction, and the finest—-grain fraction. | 


In fixing the normal throughput capacity, the possibility of a sudden 
cverload caused by unavoidable fluctuations in the hauling of coal from the 
mine to the plant should be covered by a an aedettonek ten Porrene 
of plant capacity» ook 

The mechanical equipment of a preparation plant must be able to etand an 
overcharge up to 20 percent beyond the normal throughput capacity as defined 
above, In this case, however, the quality and the purity of the sales prod- 
uct must not undercut the commercial Linttal/ where the middlings is regarded 
as a sales product. 


Example 


In planning a new washing plant, the throughput per ‘hour of matcrial to 
be washed, 80 mm. x O mm. size, had been set up (from the mining opefation) 
at 182. tons per hour, To compensate the possibility of a severe overcharge, 
10 percent is added from the side of the works managers, This results in a 
normal throughput capacity of the washery of 200 tons per. hour’. In the’ 
acceptance test, the agreed guarantees have" fully to be met Within a range 
of fluctuation of 10 percent = 180 to 220 tons per. hour. | Beyond that, the 
wnole plant must not suffer any stop in case of a throughput capacity. up to 
«40 tons per hour. (possibility cf overcharging | the machines up to 20 percent). 


In case the working circiimstances indicate especially great fluctuations 


of charges in the preparation, plant, it is well to provide a. still greater 
possibility of overcharging the conveyors and driving motors. 


By Quality and Purity of the Products : 
1. Bases of Quality Guarantee, 


The bases of guarantees are nature of the raw coal, interlacing eurves, 
washing: curves, and granulation of the material to be washed, all determined 


Y These limits are fixed for the ‘western German coal-mining industry in the 


"Ruhr Coal Handbook," 
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by the test coal (at least 20 tons), which is furnished by the customer in ° 
composition that should, as far as possible, correspond to the character of 
the raw coal to be washed, Another ba$is of contract is a flow sheet of 
methods to be used. 


The guarantee for the individual products should not be based upon the 
quantitative output or the degree of efficiency of the plant, but upon the | 
actual quality and purity of the products. As compared to the direct meas- 
urement of the quantities of feed'and products, the determination of qualit; 
and purity of the products can be performed easier, faster, and with-suffi- 
cient exactness just by examining properly collected and treated samples. 
These samples are tested with regard to appearance, suitability of grain, 
contents of ash and water, and amount of refuse material, The individual 
product samples furnish the fastest and most Pomprehenanye gerne of valuin; 
the success of the washing. 


To ascertain the purity of products that can be sieinae: it is necess: 
to fix on the washing curve certain separating lines between pure coal, med 
eoal, and refuse with the proportions for these grades, the so-called sepa- 
rating weights.2/ To appraise the effectiveness of any washing process, tn: 
results must be compared to the weights erat Coneeapond to Ese separating 
lines on the oe charte 


In‘case the raw coal is essentially shaaeee during the time between 
purchase and acceptance of a plant, or in case the customer changes his re- 
quirements as to the purity of the products, the separating proportions hav- 
newly to be set up. As cases may occur in which the plant cannot be startéc 
at the preliminary fixed separating weights, it would be useful to provide 
in the contract a plant oye a new set of separation standards should be 
set Up. . 


In such a case, the tolerance for refuse mates in the product should 
be raised only if the-new curve of intermediate material shows 1,5 times 2s 
much material in the range of 0.05 specific gravity on either side of the 
selected washing gravity as compared to the oe curve on which the con- 
tract was based originally. , 


To the extent that the not~to=be-used parts are undersize grain, this 
has to be taken into account in the valuation, 


2° Preparation of Coarse Grain and Medium Grain, 


a. Classification, 


7/7 In case of the analysis by float-and-sink tests in heavy fluids, there 


are prepared by mixing bromoform (seg. °2.89), carbon tetrachloride 
(Seg. 1.59), and xylene (s.g. 0.86). ..In case of coarse grain up to 
Sef-e 1.85 also zinc chloride solutions can be used, 
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ph 4 (2). orechings, - At 4 -gurface moisture of the raw fine 


coal, size 10 x O mm, up to 4 percent dnd without complicating conténts of 
clayS/, the size consist has to meet certain requirements. 


Example 


Tolerances 


Percentage within 


Percentage Percentage 
correct size 


undersize 


’ Gradé-or size 


LAUIMD c66:6.0:6:0:00.0 0s 0006056056 2 98 
Cube coal (Upper Silesia). 2 ae 88 
Nut Levescccccccercccsccece 2 5 ; 92 
Nut dl scccurseccusemsecenel.” 3 a 91 
Nut Til cssecceceavessecseet..° & giveete 88 
Nut LV veeteewsekce~weee 6 ees 5 . 160°? 85 
Nut \frrrerrr re rrr re Teer 6) | 12 82 
Grindin Sevocaccccescocesa: on | 86 


Je Preliminary. Classification Before Washihgse® 


In the preliminary sizing, {he allowable maid tra amounts of false-size 
grain have to be fixed in relation to the surface mdi sture of the raw fine 
coal and to the clay content of the raw coal, as ‘the’ false grain interferes 
with the sharp separation in subsequent washing prbcesses. If the raw coal 
contains much clay, the results of screening are bad. In using ‘igs. with 
feldspar bed, the raw fine coal mast. jn no case contain oversize grain, which 
is larger than the perforations. of the’ dig sieves. 


Examples of prescreening . 


80 x 30 + Not more than 3% undersizé |Not sore tae undersize ~ . 
30 x 6 ‘! Not more than 5% false size, Not more than 8% false size 


6 x 0 ] Not_more than 6% oversize Not more than 6% oversize 


This example is true for test. sievings of the undersize on round per= 
forations with a diameter that is about 10 percent smaller than the lower 
limit size of grain of the respective granulation, The tést of the oversize 
is made on sieves with round punching of normal diameter, _ ‘ 


~ 


87 A coal is considered strongly clayey if the sieve openings up to 6 mm. 


of round punching become clogged at a surface moisture of less than 
5 percent, and if the sieve bottoms become incrusted on the surfaces, 
_ ‘This: happens with coals: coritaining: Ree engerrneee ne sos had : 


» 


1299 9 53 


Google 


I.C. 7389 

4 Subsequent Classification (After Washing). 

At the subsequent classification, the maximum amounts of false grain 
have to be fixed for each group of grain separated into undersize and ovcr- 
SiZC.e 

Example A 


—_ Undersize Oversize Correct size . 
Nut Lédvoves 2% O 9 


Nut Ilescces - 3% 6% 91h 
Nut TIileecces LZ 8%" _ 88% 
Nut IVeccoes 5% 104i ( ti(‘éi‘i Ct 
Nut Vewcccee 6% 123° a — B28 
GrindingsSeee 0.0% j rn 86% 
Example B *' 7 sa 

Nut Levcvsee 2% Gear 98% | 
Nut ILececce 3% 2% . 95% 
Nut IIL ecece LS 2% WS 
Nut’ TVececes 5% 3% 92% 
Nut Veseeses' 6% AS. 90% 
Grindings se. = ieee 5 95% 


cis B is- valid in test sieving of undersize on round punchings with 
a diameter about 10 percent smaller than the lower limit size of grain of 
the respective granulation, The test sieving of the. oversize is made on 
round punching of normal diameter, 


“@e 
e ww - 


Dé Loadinge oe: aa 


The nuts to be loaded (samples drawn following the loading sicves) are 
reviewed. according to. their appearance (visibiy free-from slates, interlacé¢ 
pieces, and foreign substances)2/and according to the false grain and the 
amount of small coal, The samples of the respective.grain groups must con- 
tain not more than 2 specified ‘maximum amount of false grain, It is partic- 
ularly important that the.sized coal be free:from fines: Fines is defined 
as a coal of a size of 6 x 2 mms In case of nut V, the small-coal guarante: 
has to'be omitted, 2 ; 


Examples of Nuts Loaded seit to the Size of Grain 
Example A 


Nuts I to III, 80 m,.to-.18 mu.,-not more than 10 percent of Ponders: 
of .the undersize not more than Oe 5 percent of fines, Ban ts 


» For “example, Woo a paper, inscfar as Special devices for removing 
foreign substances are provic-d in the contract. 
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In nuts IV and V, 18 mm, to 6 m,, not more than 15 percent of anicnees: 
of qos a pees to 5 perce slack ani case of nut TV). 
_ | | ‘Example BRB. | 

Nuts I to III, 80 mm, to 18 mm, not more than 5 percent undersize, of 
tne undersize limited to 0.5 .percent fines, | 


In nuts IV nd v, 18 mm, to 6 mm,, not more than. ‘2 paceent Endenciee, of 
this undersize Limited to 5 percent fines (in case of aut IV)e 


Example B is true for test sieving the atderaize on round punchings with 
a diameter about 10 percent smaller than the lower limit size of grain of the 
respective granulation, The oversize is tested on a a roundly punched sieve 
with normal diameter of the perforation,. | : , 


b.: Washing eropeenteautonyar 
(1) Wet Washing. 8 


q 


(a) Clean coal, = In the clean coal following the mache. 
the allowable maximum amounts of ‘puré Slates (Reinberge) and interlaced ‘mate- 
rial (not usable coal, misplaced) référred to the agreed separating gravity 
are to be fixed and guaranteed, Samples of the washed coarse grain and medium 
grain shall be drawn directly following’ the respective washers. | 


were 


In case of heavy-Liquid nethods, the allowable weight Psuutes of the 
‘Separating liquid is to be fixed. | . Gara e coectiie 2 


oe a be wee 


Examples of Purity with a eee of Interlaced hiaterial of Not More Than 


12 Percent in = input | 
In case of coarse eT 8O mm, x 18 mm, 


| At jig “and trough washeries ; At neay yveliquid washeries 
95 “ 97 98 52% ! 298 99 Lt 

4 205 

1 6) 


Pure i ane 
Intergrown material... 
Pure refuseee. 


_ ,2p_case of granulation 18 mie x _6: Ii. 
At jig and trough washeries ; At heavy-liquid. washeries 


Pure CQaleccccccegence -) Py) eo 7S 97 2k . 9 98% 
| ong. ee ge aeaae 4.5 4 .  2e5b is eee 
Pure refuse. of) 1 ractical , free from refuse 


(b) Zwischen and Mittelgitl0/. = At jig washeries and 
trough washeries, the content of true medium coal in the middlings product 


10/ In planning and designing new. plants, the possibility of installing a col- 
. liery power plant has to be regarded, insofar as it concerns the produc- 
‘tion of a middling or the further treatment of intermediate near gravity 


coal, | 
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often amounts to: 50. to, 60 paeane. ‘when the eee of intergrown material 
in the input is 4 to 12 percent. If the input contains more than 12 percent 
of intergrown material, heavy-liquid washing should be considered. 


In heavy-liquid washing, the minimum content of true medium coal in the 
middlings product should be not. less than 90 percent in the case of. coarse 
grain and not less than 85 percent in the case of medium grain, with the raw 
coal containing at least 3 percent of intergrown material, - The lower limit 
size of the medium grain, then,:must be higher than 10-mm,. If the lower lini 
‘of the medium grain is about 6 me, the content of medium coal should be not 
aoee than 80 Percents oa . 


It is useful. to eescity also the eich of. pure slate in the mid- 
dlinga. The proportion of slate should not be higher than that of pure coal, 


(c) Refuse. — The. slate of the washers shall contain no 
more than X percent of pure coal and Y percent of intergrown material referre 
to the agreed separating gravitits, ah if 
Example of guerantee where the amount of intergrown material in the input is 

—_ ' not more than 12 percent Sa aa 


At heavy-liquid washeries 

| Soak and medium grain 

Pure FATE 96 94 5. 5% 96 a7 98% 
Intergrown materjal..| 3 5 4.0%: 3. cee ot 
Pure Ccoalesescccccens e | “Practica free 


(2) Dry.cleaning. - No equally high demands, particularly 
with pepand to the intergrown material in the middling ‘product, can be applic: 
to coarse-grain dry cleaning if air jigs or tables are used. So it is enough 
to fix only a general figure for float in the dry slate and sinks in the dry 
- coal... For the intermediate product in general, the slate content is speci- 

. fied. . It is-necessary to specify the coal content only when a middling: prod- 
uct-is to be returned ceemiemend to the feed, 


*-e&eees Y ee 


@ eee 


Example ote te : . Pd. . ae 
| Air jig or table plant for 20- x 10—mm, coal 
Clean Goals cen i ‘to 96% pure coal, | L to 6 @ slate and bony. 
Intermediate coal Max, 60% pure coal, min, 20% bony. Max. 20% slate. ~ 
to 10% coal and bony, 


neue saaeeecn sts ag to 92h. slate. aa a * 8 
= “Washing “of Fine erains. eS eae 
ae Sizing Finest Grain by Screening or - Sieving, 


: (1) Sorting. - In separating the finest grain from the ‘raw 
fine coal by sorting or oe » the ertowapre maximum amounts of coarse 


1299 - 56 - 


Google 


I.-C. 7389 


grain in the dust and of fine grain in the dedusted coal have to be fixed 
for the agreed grain separation, which generally is between 0.2 and 0.5 m, 
This guarantee has to be referred:to a certain content of dust in the input 
and to a limiting surface moisture in‘the 6 x O mn, grain. It may be neces- 
sary, also, that the clay content’ of the finest grain should be taken into 
consideration, 


Examples of aoe of b= x Om itras coal 


. Undersize in dedusted product, | 


Oversize jn dust percent 


Under “2 _|2.to 3 13 to 5 I/ 


15 to whe to 0 20/23 to 25 
” 32 to A615 to 19!21 to 2h 
“LO %O0» 1 12 to 18/1 to 2 


Hoisture in 
feed, percent 
Dust in feed: | 
Under L5ceceve - tO S 
15 to 2ececce; 3 to 4 
Over 20eccecce, 4 to 
Examples true of coal: from Upper Silesia, 


(2) Predusting, + If preclearing from dust is provided as an 
addition to or as a substitute. for dry finest grain sifting then, on the pre- 
clearing the content of finest. grain remaining in the cleared coal and the 
oversize in the dust is al be. oiaaiaiiia i 


Examples of pre=cleari etic dust’ at 0, 5) mm,‘ grbin separation 


ae : f ar eon ee Percent ~- Percent 
FE (fine grain in the cleared coal),. h 


GS (coarse grain in the dust) sesseces 20 16 
be - Enrichment (Washing). | | 
(1) Wet Washing the Fine’ ‘Coal. 


(a) Washed coal, - It should be guaranteed that the 
washed fine coal (larger than 0.3 mm.) should not contain more than X percent 
of intergrowr material and i percent of pure slates, referred to the agreed 
PDR EIe gravities. Dab. ; , 


To obtain an saldondonie advantageous addftion of finest’ grain to the 
washed fine coal, the fine grain-washing devices must be able, with respect 
to grain greater. than 0.3 mm, to deliver products of different ash contents 
to suit varying. conditions, .and these have to be fixed: according to the re- 
quirements. For these sizes, it. may--be- necessary to ‘agree ¢ on several alter-= 
nate eee a a and.several--sets of tolerancess” | ; : | 


les of washed~co specifications . it 
: i ee gn eS Sie 


p\ RFs - 
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na Thbemiedi ate Neate and medium (mi ttelgut ] 


coal, - The ‘fine-grain intermediate product of the main jig is given the nas: 
"medium coal" (mittelgut) “only when it will not be rewashed subsequently, 
Otherwise, a finished medium coal is obtained only at the rewashed jigs. 
Besides washed coal from the rewash, rewash refuse and, if necessary, feed 
back or return material mst be specified. The medium. coal and the interme- 
diate coal have to"be guarantdedtipon the basis Of minimum percent of true 
medium coal’as determined bythe intergrown material in thé raw fine coal or 
in the input feed to the rewashers. With more than 4 percent true middlings 
in the raw fine coal} ‘the ‘corttent 6f pure coal inthe medium Product of the 
subsequent Washing should ‘be '50°to 60 percent. 777. 


When there is a subse eet pewashing » a guarantee of the intermediate 
coal of the main washing can be waived. -If there is no subsequent “rewashing, 


the medium product shoutd cortain at™ Least 25 percent of intergrowr’ material 
if 4 to 12 percent of it is in the ‘input. 


Examples for the composition ‘of: the: middle 
product of the main fine-grain jig . 


Intergrown material in feed 
Pure COalecveecccccccccessccce: SB, | 31.3 
“Intergrowneecaceccocseececess [h0e6 135.0% 
Pure SlAtCececcercevcccesce LO. 


ae 


"slates 
Ce Oe 2 8 

The guarantee is that the fine slates. greater than Q.3 mm. of each ma- 
chine separately are not allowed to contain more than X percent é6f pure coal 
and Y percent of intergrown material with relation to the agreed separating 
gravities, 

In order to reduce the discharge of coal sturries ‘with the fine refuse, 
it is to be demanded that in new installations, or when similtaneously guar- 
antecing the wash-water clarification, theash content of the fine refuse as 
it is represented through the grain part below 0.3 mm, should not be reduced 
more than 1 percent in old installations, a maximum of 2 percent. 


Examples a | | _ ae - 
| Jigs a es Out. ot 
Main washing \ Rewashing _.. Launders 
Pure slateSeees | 94 96.26 9720% 190 92.8 94.8% 95.0% 


IntergroWnesese| 5 3.0! , |B 6,8 . 3.5% 
Pure coalecseece 20he i 52k: ee 


Zs Dry Cleaning ‘ . a eS ae yo a em ewe tate me 


No equally high reqiirencrits can‘ bé = for the “dry cleaning of fine 
grains, especially with respect ‘to the composificn of thé ‘middle product. Ir 
general, it is eatisfactory re specify oe deIfvery of pure pie sldte and 


eee 22.9.2 © 9 08 


aa were bole ed e awe qd mos 
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recycled coal and cleaned dry coal. So, for dry cleaning it is enough to | 
guarantee fixed tolerances for false particles in the clean coal and the 
refuse, For the intermediate product, however, only the proportion of slate 
can be guaranteed, 


‘Examples 
a) For air ie Ss _and tables on 10 x 3 mm ains 


Clean coal..e.e. 3 to sf sine and bone 95 to 97% pike “coal 
lilddlings,. eeooe 15% Slate 85% bone and coal 
| Se eeeregt tee 92 to 95% slate 4% bone and coal 


b} For air igs and tables on 3 x 0, mm. wing 


Clean coaleeeee. 5 to 7% slate and bone 93 to 95% pure coal 
MiddlingSeccece 15% slate : 85% bone and coal 
Slate. cccccsecce 96% pure slate L% bone and coal 


(c) Fine-grain dewatering 


1. The allowable average water contental/ of the washed fine coal 
can be guaranteed for dewatering devices only by relation alsp to the draining 
time. Moisture guarantees thereby can be made only for surface moisture, 
because this can be removed mechanically. 


Examples 


(a) Where fine coal has been precleared of dust, 8 percent after 1s 
hours time of standing. 222 


(b) At dripping towers, 9 percent after 24 hours of standing, + 
For the fine-grain dewatering in centrifuges it is useful to fix ‘the 


following guarantees: Efe: 
1, The quantity per hour of centrifuged coal indicated on dry weight 
basis. 


2. The eversee water content of the Genuesnuers soaie : 


3- The quantity per hour of centrifuged Siudee, indicated on the dry 
Weight’ basis--and..in_grains per liter, ee 


+06 we com we, ~wee 


The’ ‘energy in kw.h./t with respect to the dry weight: of Ee centri- 
“fuged coal, * ae 


oO theres ware 


li According to DIN 2193h, older coal (anthracite to fat coad) contains ‘luss 
than about 1 percent moisture in air dry state, gas coal contains 1,6 ‘to 
320 percent, gas flame coal 2,8 to 6 percent, and flame coal more than 6 
percent. 
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ei | 
These guarantees ‘then nave to be. related to certain, characteristics of 
the input coal with regard to: ee: 


(1) Water content. 

(2) Grain composes cf the eohtroevee input: 

(3) Ash dveporeion. particularly gis content. utes 

(4) Method of preliminary dewatering, = a oan 


For ‘example, with an input coal of 20 to 30 percent moisture, 12 to 15 
percent of finest grain under 0.5 mm, size and without Beeravetine aa ccn- 
tentl2/ the following guarantces would be appropriate: | 


a Throughput 50 tons per hour of ‘centrifuged coal (ary weight), 

260 ‘Surface moisture everne? 8 percent. 

3. Throughput loss up to 5 eneent referred to dry input. 

lee (iénsuimption of O.4 kweh./t of dry input, 

2. The Middlings. | 
For the dewatered middling, a guarantee of maximm average. 

water content can be undertaken after fixing the ae time. 
Example : 


Eleven percent, of average surface moisture in the dripping tower after 
2i, hours of standing. 


IVe Handling of Finest Grain, 


(a) Slurry Sieving | | . 


In handling the slurry by sieving, it is customary.to guara arte! 
the undersize grain in the sieve overflow (coarse slurry) and, if necessary, 
also the content of oversize grain of the. Sieve run Minrouens 7. = 


Example for slurry screcning ae a separating grain size of O: 3 mie 


GS (coarse in the fine sludge, sieve run through) 15 to 7: peueonts 
FE (fine in the coarse slurry product) 20 to 25 percent. 


CE on nadiiad 
oe a. 


12/ An aggravating clay content would suppose the granulation under 0,075 
mm, size to contain more than 25 percent cf ash and amount to more than’ 
10 percent of the solid substance of the feed, 
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(ob) Froth Flotation 


In cleaning slurries by. flotation. , the cheoucnput (dry coal 
in tons/hour) and the consumption of reagents (in. grams/ton solid material | 
in the raw sludge) can be guaranteed, It is usual to fix in the contract, 
also, a given ash content -of the input coal, the maximum ash content of the 
cleaned coal, and the minimum ash content of the slate, depending on whether 
or not a middle product is'to be made, Because of the disadvantageous influ- 
ence of the oversize grain, it is necessary to fix.the upper grain-limit of 
the input coal, It is usual to fix the amount of the grain greater than 0,5 
m, as welk as the ash contents of this grain. The results are very different, 
depending on the nature of the raw sludge and. the reagents used. Therefore, 
guarantees for flotation. can Dey agreed ‘upon oy etter as researches are 
mde, «. : oS : aaa A 


Example = 


For 0.75 x O mm, no grain greater than 1,0 mm., ash content 25 to 30 per- 
cent, the clean coal should contain not more than 6 to 7 percent of ash, the 
slate should contain not less than 60 percent of ash when a middle product is 
not made. ,For consumption of reagents refer to the "Lerkblatt Uber die. 
ELinsparung, von, Flotationsdlen bei der Schaumschwimmaufbereitung der. Stein=- 
kohle," edited by the Bergbau-Verein (liining Association), Essen, 


Example of the effect of size consist of the feed coal 
i a a | Percent Percent 


Proportion of grain greater, than 0.5. mm. in the slates.s..0. 2202 2.8 
Ash in the grain greater than 0.5 TWMeeecevecceecceccocegeee 5703 2509 
Ash in the - grain. smaitor than: 0.5. Us dccsccccececsedesvcsse - 66.3 Tel 


Average . ash of the GLACCS 666:cbkoe base 6s eseeboeeeddceseeess 64.3 The3 

Deviation of the ash content of the grain greater than 0.5 

nm, from the average BSN: CONCENG ssw 60060 sce eee bew 6eseeeee Pe L8 oh, 

Decrease of the ash content of the grain smaller than 0.5 —_ | 

TM, by the eae preoter than 0.5 Prater cae ceeeinee sees 20 14 
(ce) Filter Operation 2 ee 


In filter operations it is usual to guarantee the filtering 
rate in dry weight.of filtered sludge in tons per square-meter per hour, the 
water content of the filter cake, and the ‘allowable solid matter in the fil- 
trate, The specifications myst be related to the finest grain content of the 
input, the pulp density (grams/liter), and, if necessary, the ash Ciaeetat ots 
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Example, (for unfloated sludge) 


Suppositions - “ Gunkantes 
Not more than 20 percent under 0.075 mm. Power 0.5 ye - 
Density of the pulp about 350 erams/liter Surface, moisture less than 22 per- 
- cent 
Without eggravating clay content]d/ Solid material in the filtrate les 
a. | than 20 ef | : 
4. bas of *s . : 
“Ve. Breaking and Giinding | 


ab 


; For the ti sintégration’ of dump coal, for the grinding of nut coal, 

for the production of. finer nut sorts, from washed coarser nuts, for the 
breaking of intermediate sizes, or for: the mixing grinding, of coking coals, 
it is usual to fix the throughput rate: and the grinding of fineness of the 
degree of breaking, respectively, by fixing the minimm proportion of the 
desired grain and the allowable quantities of additional oversize grain and 
of undersize grain, 


~ 


Examples : ? os pe ke ae ge 


eo (a) For ee igus < carbs nore than 5 ‘percent. over, a6 
7 Oe 1 inches} anid not “more than-15 Pace ‘under 20. Tie 0439 inch) 


(b) oe breaking re 


ee 


Sat pat 


more than 15 eect over 18 1 mM. foi 7 ent and not more than 
en eae under 10 Mine (0.39. inch). : 


- (2) Productionser: euicing: or’ brighetting coal, Peerac ively, out 
- .. 0f,washed-nut-sorts;"not mor than 10 percent over 6 mm. 
Le tre (sh ineh)- and: sha than’ 20° percent over 3.-mm, (1/8 inch). 
ce aes ree 


| (c) For crushing, smiddhingeg’* = += tae 


. 
ea ®& @ ° 
. 
. 


moe Beene . @ 


a (1) Coarse middlings -80°x *30 mn, Gt x x 162 inches), not more thar 
10 percent over 30 mm (1.2 inch) ,and not more than 7 percent 
under 0,5 mm, 


-§ (2) Mediumgrain middlings 30 x 10 mn, (1e2 So 39: inch.) net more 
_ than 40 percerit over 10 mi.’ (0.39 inch). and. not more- than 
additional 11 percent under 0. =: MMe. —. . | 


eeae 


“.(a) Por’ mixing erinding,- ‘ 


The finished coking=-coal mixture out cf the rinsed fine coal and 
the ground nuts is to contain: 


A more difficult condition is to suppose the granuiation under 0,075 
Lie shows more than 25 percent ash and amounts to more than LO percent 
of the solids, 
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For fat saat at least 80 percent under 3 mm, (0.12 inch) “granulation, 

For gas coal, at least 95 Boeeeee under 3 mm, (0.12 inch) granulation, 
VII. Finished Fine Coal. 


A guarantee for the average ash content and surface-moisture 
ecntent of the final fine coal and for the quantity of added finest grain 
can be fixed only when the responsibility for the handling and distribution 
of the constituent products and of the process of washing is vested in the 
contractors Special guarantees must be agreed upon concerning the grain 
fineness’ and the uniformity.:of the total moisture content, if, at the coking 
ccal washeries, mixing and grinding plants are also included in the centract, 


sxanples ne 


(a) Grain finénéss for the coking coal mixture without addition of 
ground nut coal, at least 80 percent under 2 fii, (0, 08 inch). 


(b) Allowable fluctuations of the total moisture content of ve mix= 
ture up to 1.0 Percents 


VIII, WashtWater Clarification, : 


In regard es the cheapie of. wash; water, guarantees can be: fixed 
for the various circuits = ordinarily for main washing water » the rewash — 
Water, and the waste water clearing, separately. The guarantecs should cover 
the solids allowable in the cleared wash water, No sludges containing useful 
cval or middlings should leave the plant. Further, there should be no less 
cf any wash water (cxcept together with the final products or by vaporiza= 
tion), except where an unusually high content of sodium chloride or es 
water from the nut sprays forces such a loss, 


cxamples of allowable selids in. the: clarified water, in grams per liter 


es With clay-rich coal With clay-lean coal 
In the main See en Not more than LO tO 60 30 to L0 
in subsequent washingesesesese Not more than 50 to 70 40 to 60- 
In the wash water (after 1 a 
hours of standing )eeseseeseee Not more than 0,5 om3/1 Q, ? on3/2 


' Room Dedusting, 


The room deauseine is to peeveae dust losses ‘arid to keep the plant 
and plant atmosphere clean, The size of the room-dusting equipment has to be 
fixed according to the surface moisture of the raw. coal, 


Within 24, hours the deposit of dust on places, which have to be 
agreed Upon, must not be more than 5 grams per square meter of horizontal 
plane, The vented air should be. visibly free from dust. 
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C. Other font VLE 
1. Working expense. 

| The working expense has to be pia aon per tan of mine-moist in- 
put material, It is to be subdivided into: 


(a) Energye 


The need of. current for washing plants should amount to not more 
than 4 kw.h./t without filtration, grinding, centrifuging, froth flotation, 
or room dusting when: working at 20 percent overcharge in excess of the guar- 
anteed throughput. At plants nendline only fine grain, the need of energy 
is allowed to-be higher, 


(b) Heavy-suspension plants, 


Heavy-liquid plants guarantee the expense a material used to make 
the suspension. , 4 


(c) Fresh water, 


a 


Particular care has to be taken to save fresh-water consumption. 
Fresh water should be used, if possible, only at the following’places: Nut 
spraying, packings at pumps, laboratory cleaning, and cooling of the water- 


ring pumps at. sepabaaa and flotation: prentes 
It. Specifications of. ee for hiachines ana qusdatary Apparatus.’ 


Where no Stanased: gonaitiens exist, the specifications of the pur- 
chaser shall be taken as the basis of negotiation. The same is true for the 
building: materials to be used and for the construction = the’ buildings for 
the preparation plant, 


Til. Protection Against Patent Infringement, — ae 
It is. recommended that provision be made in the guarantee conditions 
for protecting the purchaser against unauthorized: use.of* patents valid or 
appetes for or of registered designs. ae aneweee 
IV. Tolerances, é : ;, re re 
The guarantees shall be considered without tolerance; ‘le Ge, they 
shall be unconditional maximum or minimum values, If a tolerance is mosenveds 
it must be positively stated in the eretantce Senecnenys 
V. The Acceptance .Test. 
In the guarantee agreement there must be a specification of the 
time, kind, number, and duration of the particular tests for the guarantee 
and provision, also, for, settlement in case the guarantees are not fulfilted. 
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The formal acceptance test’ may be waived if the operating results — 

of 1, days correspond, on an average, with the required guarantees; but the - 
overload test must be carried out separately. | | 

It is necessary to provide,~in the ssustvusiiion einiiat for facili- 
ties for’ satisfactory sampling. The contractor must demonstrate that the 
agreed-quality promises for the prepared products are really attainable when 
the plant is operated, He mst provide sampling places that are accessible, 
and it must be possible to take authentic (especially not disintegrated) and 
satisfactory samples by appropriate sampling utensils and sampling places pro- 
vided in the plant designe . 


The contractor must be allowed adequate time for adjustment and 
adaptation ‘of all particular equipment between the time of starting the plant 
and the performance of the acceptance test of. the preparation plant or of any 
Pee pieces of equipment. 


Acceptance Tests | 


-_ Preparation During the Practicing Period. 


During the several weeks of practicing preceding the acceptance tests, 
the purchaser must be currently informed of, the preparation results, The | 
successful operation of the most important working’ processes during this ~ 
period shall be seen’ therefrom, The supervising and attending’ personnel 
shall be trained during this time, 


The selection of particular working processes to be saesens examined 
and supervised everyday ‘during the practicing period follows from the specific 
guarantees fixed by agreement, Besides, there is récommended an examination 
of intermediate processes of screening, crushing, concentration, dewatering, 
clarification, etc. , so faras the results have essential influences on the 
final products, or a separate test of the operations shall be provided for at 
a later date. In this case, it is necessary: to provide also here ‘for me nec= 
essary accessibility and sampling facilities, 


B. Performance of Acceptance TostSe 


I. Acceptance Plan and Load. 


The acceptance test is usually carried out jointly by the purchaser 
and the contractor according to a plan previously agreed upon as soon as the 
technical conditions therefore are exactly cxamined in all details, The pur- 
chaser decides how the plant shall be operated for the acceptance test within 
the agreed acceptance plan; how long the test shall last, and whether 211 
samples shall be taken simultaneously when a signal is’ given or groupwise, 
successively, when going round; how the samples shall be processed. and evalu- 
ated; whether the samples shall be tested at once, or in what way the partic- 
vlar samples shall be stored, | 
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When proving the guarantees, the throughput mist be adjusted to the 
rated capacity as exactly as possible; inevitable. deviations up to + 10 p:r- 
cent are admissible and, beyond that, short overloading and under loading 
peaks, If the load deviations are greater, and if there is no possibility 
of compensation, the acceptance test must be jinmterrupted until the normal 
throughput is reached again and eheunges or qverloading effect has had suf- 
ficient time to slow down. ide & a8 


3 / 
| 


II. Duration of ae Acceptance Test. Frequency dnd vataity of 
Sampling. i, he. Hea = | 


If there are no abnormal results, no strong deviations of operatin; 
conditions duc to insufficient facilitics for mixing, bunkering, or compen- 
sating as to variations of quantity, granulation, and ash of the material tc 
be processed, and if sampling is not too extended, acceptance tests can be 
carried out on one test day during the main output time uninterruptedly fcr 
at least 4 hours. Otherwise, it is necessary to carry out the acceptance 
tests during several days in the same way, and, if necessary, to separate tr 
sampling according to the scparable groups, 


When the acceptance test is continued for ‘eager days, the col- 
lected samples of each day shall be evaluated daily, if possible, in order t 
prevent ‘failing of the acceptance tests, because the quantity of the particu: 
lar samples cannot be satisfactorily controlled. or because the individual 
packing and safe storage of the samples is too difficult. 


All receptacles for collecting samples must be provided with 23 
sample card; they must be well-marked outside and still be portable, fhe 
smaple card is left with the sample after emptying the container, The sin- 
ple containers shall be set up as near as possible to the sampling ‘place and 
as far as possible from other collecting paceptae see) so that mistakes about 
sampling will not occur, . 

siiesea or rejected samples cannot be made up by a more rapid sam- 
pling, because the material conformity with the other, samples would not be 
maintained, If there arc disturbances or too high a surface moisture, 
sampling is discontinued as long as the interference with. the method: or 
ing of the preparation machine in question lasts.” a oO, 


Sampling places mst be clearly marked by the sample number, and tn: 
particular quantity and frequency for the sampling in question must be notcc 


IIIs Sample Quantities, 
\iith a sampling sequence of. 10 minutes, 24 samples are obtained in 
a test. time of 4 hours, In this case, the gross samples will amount to 2) 
times the quantity of the single. sample increments, If smaller gross sampl<: 


are sufficient, it must be decided in every casc whether the single sample 
increments shall be taken in a smaller quantity or at longer intervals. 
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OTe’ Ses 
' The minimum amounts of gross samples for oversize or undersize in 
screened products or for determining floats in the refuse and sinks in the 
coal should amount to 0.025 to 0.5 percent of the feed. The smaller number 
relates to great quantities of material or to a uniform quality, and the 
larger number to small quantities or nonuniform quality. _ 


The minimum Genes stee 5 20 a. » for float-and-sink tests 
shall amount to: ; ; 


___Ssize e, mn. 


80 x JU 66). wats | 


80:.% 50ne-ccice | 250 30 | 35 | 40. 
Os 1B cyanea  -50 12 :. ae | 20 


! 
e | 
18 x LO Rey on | 12 igs "3 A YG 
S02 Seusadacewl 5... tee : 
Below Dieeceen | ! 
For intermediate grain ranges, middle values are to be taken. 
Visibly pure refuse may be weighed without test. floating, but not pure coal 
and intergrown material (Verwachsenes), because the appearance may be decep-— 
tive in these Cases. 


vith fasta, material, washing curves and intergrown curves 
(Verwachsungskurven) as well as float-and-sink tests are made with material 
S8creencd over 2 0,3 mm, screen, 


The te quantityl4/ of the collected samples for test screening 
and incineration shall amount for both raw coal and prepared grain to: 


Grade + Size TMs For s reening, keg For incineration, kg 


Raw Coalsseccsseceesy/G9 xO ..: : 500 ae m 150 
Diectkdancdeseseeest Oo 20 (6) | 350 | 150 
Phi pucseeces verses! 80 x 50 50 i 10 
eis acéesenseeeees 50 ge Ee ! 30 | 40 
Docscecccccsccecesei(Is x 10 | 10 40 
ie cixssineabeaes sat 10 = 6 | 7 40 
Intermediate material!80 x 10 (6) 65 - 300 
TALIA DOS s se nedevarveee iGo % a0 (6) | 80 © | 200 
Fine BLALNseevccccees 10 x 0 | 8 40 
soecrerecseveccce| 6x3 5 | 40 
Peeerecsercoeecce 1 aon . ee ae | 5 a | 10 


, Finest a ae 


Binseerseres 


| “The Utensils for carrying out float-and-sink tests and screen tests 
shall be, if possible, the same ag are used later on for plant control, The 


The indicated quantities PITT TT with tone currently followed in 
operating practice, but they are cases that are different from the 
theoretically necessary quantities, 

15/ The prescriptions of DIN 53711 and DIN DVi 3712 are to be applied 
accordingly. sh 
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erew shill be practiced-in the handling of the utensils and become acquainte 
with the test methods, -Therefore, y it is best to complete the* equipment of 
the lead a ae ‘Phant | control eee Svar UIng: ‘the prelimihary experinents 


Ge erinaiecn seat ieee ée Sica Directions for Test Screening. 
Ise General.~ 


It shall be. proved by.screen tests how-far.the screening and sifti 
equipment has scparated.the material .cc cetily into the different grain 
classes. Every screen test can, especially in the case of soft coal, produc 
additional breakage which obscures the result by a higher yield of undersize 
than is found in reality. When defining the admissible portion of undersiz< 
it is therefore recommended to consider that fact.° ‘Controversies because of 
the abrasion that cannot be determined practically*°in a reliable way shall 
then be expressly aveided. . It. issalso advisable.in*the:case of. soft coal to 
screen out first the grains greater than 1 mm, so that they may not be expos 
to additional abr2 Sion. oa the as ue of HESt screening. 


II, Taking end prsbaring Sanplaa: 

The samples for the test screening shall be taken as good average 
samples during. 4 sampling time ‘of ‘several hours when fully operating in 
previously fixed times and quantities. Sampling is done ‘immediately at the 
overflow of the screen before the next bunkering from the ‘full screen breadt! 
Greatest care should be taken during sampling, transport for further proces- 
sing, quartering, and ree Screening ee ‘the: formation ee smaller pacces is 
avoided, ~ ee ee 


Samer Sere omen one opcbqeew + -& 12 oe Ge Bee we 


-Quartering. ‘of. ‘samples? 4 for “tdéet- acnecning is only pamwmnended: with 
grains below 18 mn, (0.7 inches).: If the granulation is coarser,: test scree: 
ing of the whole, i. Ces not eer eerens sample GuSREEYY: de- specifdedy::* 

eearseneseeeerences 

Samples below 18 mm, are to be quartered in a suitable manner to 
the test-screening quantities named above, The prescription: of DIN: 58721 
must be considered, Before quartering, the material is- carefully separated, 
if necessary, into coarse and fine (below 10 mm). particles,- For quartering 
the fine particles, the use of a quartering utensil is recommended:* (Rze20c7 
"Sampling and Sampler®, Gluckauf, vol, 71, 1935, pe 7023 Piessows’ "Sampling 
in Coal wdasherics", Bergbau, vol. 50, 1937, De All.) fee 

“Samples. from screening | or sifting. ae eases of:dry:material are 
examined in the state in which they are taken, Especially humid samples fror 
nominally dry processes are treated in the same way as wet samples, Samples 
from wet-screening processes are carefully’and tenderly dried inthe air or 
at temperatures of not more than 40° C..until the surface moisture has dis- 
appeared and no small grains adhere to coarser grains, Before carrying out 3 
screen analysis, coal sludge mst be screened in a wet state or sprayed on 3, 
0.12 mm, screen. : 
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III. Surface Moisture and Its Determination. _ 
| In all cases where guarantees are given for a definite surface 
-igisture or are made dependent on it, take special moisture samples of 100 
to 200 grams each to be used for teste they: are menosed tight to air. at oncG, 
hale, The determination of the. surface ee eee is usually. carried out ‘by 
3}-hours' drying at 40° C, in a drier. The height: of, bed of the samples of 
fine and finest grains shall not surpass. 10 or. 3 mm. (0.39 or. 0.11 inch), 
respectively, Wet samples should not be examined similataneously in the same 


IV. Carrying Out Test Screening. 


Test screening is carried: out in a different way, according to the 
grain size of. the eample,. It is: restricted to the determination of the. exact- 
ness of the grain separation and so does not refer to a checking of the dis-— 
peer of the grein within C normal oe oes 

ee Above 1 m,., eeundesunehen screens are to be a the. opening - 
width of: which has. exactly to correspond to the fixed grain limits. .In washed 
nut coals : the width is uniform through all the Raich 80,..50,; 30, 18,.10, and 
6mm, (3.1 1.9, 1.2, 0.7, 0639, and ag inch). 


(a) For grains of a size ec to: is ie aoe Sich) or over 
18 m,, the test sicving is made by hand on a fixed: sieve plate. To avoid 
grinding, the: test: sieve is to be used aes as gage Tor: the dubious. or eertans 
false-grain (stick-through method). 


(b) For grains of size snags ig i oe aided Ba 
2 hand sieve, Test siewing of grain smaller than 1 ma, is accomplished ac- 
ccrding to DIN 53705. 


Round-punched sieves according to DIN 1170 are employed also for 
the medium grain of a size of 18 to 6 mm, (0.7 to 0.14 inch), and for fine 
grain down to 1 m., inclusive. 


In case of finest grain, however, use test screcns with standard 
Square=mesh fabrics according to DIN 1171. For test sieving of fine grain 
under 10 mm, (0639 inch) and of finest grain, it ig recommended to apply 
wiformly the following sieve grades: 


Sieves according to DIN 1170 with round openings 10,0 mm, (5.0) mm, 

6,0 MMe (2,0) MM» 
: 1.0 
i¢ve fabric according to DIN 1171 with mesh 


Widths in the clear as follows: 0.75 mm. (0,12) mm 
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Ve Evaluation and False Grain Determination. 


In testing grains over 6 mm. (0.24 inch), a piece is to be regarded 
as nee ae only if all its measurements are smaller than the opening of 
the test sieve, and as overgrain only when at least two measurements are 
greater than the opening of the test’ sieve, ‘Therefore, at a test sieving of 
Steinkohle, a needle grain belongs into the grain’class in which it is found 
at the time of sampling, and therefore should be figured:into the normal 
grain. As this determination is for grain’ under 18 mm,, it runs into practi- 
cal difficulties, so that the sieve through flow shall be resieved with an 
approximately 20 percent smaller sieve , and the then, remaining ata will 
be figured with the normal grain, ‘ 


: In.case of grain under 6 mm, (0.24 inch), the result of the test 
. sieving is directly decisive,’ Needle grain need hot be determined and) re- 
counted, 


This manner of esting may jaunt in a higher content of false 
grain than.is the fact. The same is valid for the test sieving of fine, de- 
“dusted toal. Allowance for this. “possibility. must be nade when: ne the 
tolerances for false grains: . | 

Vie. Valuation of the Sifting Results, .26/ | 

It is not Advisable » in sifting, to fix a sgusrantes for dust output, 
sifting quality, or efficiency 2nd to determine’ thesé: se pd by calculation. 
It is recommended, rather, that sifting*success be judgéd merely according to 
the determined. amount of misgrain. 


. ‘ Pad a ee . 
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